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j=ij(JI as ia g 

^-Lc i-dLjL ^ . jl J_ti§ 5 jjjuJ LJIL& IjL» J94S-) jl ^iih7 nti jVl LuLl» LLL«b |jl 

L09 LA; >>i aj jJJI **;*;; la t( j *<3 ta t( L49 5 L^_>> 9_T 9^.^- f L» l£jJU jl ^9! I i 1 1 f --j-p-i JI^jjjJI I i-0> 
Lq-fl. j* » la A 4 j-i> ZlqJLS : L_p9J9_L.il * 4 -flJ-li&l ^9 I t JL; I ^ * 5 M <■ U f^ilg ! L4J 4 al 7 *l ^jJiVl 
4.J L JS J9LIL) jjJI p I T II 9.A9 jisjVl pJ-C. ^lJU L^jj jl 0LLJL49 LogU$9 jijVl I99 Geo 

.L^J)l9p9 1 9.12 9 1 J 1 *~3 l ^ "I *.j C j^jVb 

. jl_>wJ9 ■*•! u . />j ujIjLs J9-SLU g la uj jl : Lttjjjtij l _jJDI 4 * * • « la 1) j la ** 

jIjJLoI L^J JL.p J_ujM_uj j_£- j-^LtVl * > ^jLs j^V jLSLq ja 1 J “' Jj* • > *~ ,j-9 CjIjLaJI > i 1 7 >.7 

Jj 11 0 r j->Vl9 bL job J_>wub Lg^ajLj S jL > ^JI >‘l U ^ . jLjgJIg J9 Q i» II I Q 1 fl jJ>. iJ'j-*'! j-^Ldg jlsL>- 

4 -Ll jla LjLsUaJ ji^lj-i Jj9^_> * ->»jl L«_? .jJLo )),♦•♦ ^Jf LL ^4 j-qjJ) J iaj >~i j >■ 

jj-49 J3X3 ^<9-^ 9) 1 J • ^ £j_»»J 9 . oL*.i 4 tj>| ■■■ j Ij^ f«j ojJLaJ q >. j 1 J ->> * ; 

g la ■■■ j^ t-ijJLJL 4 11 ^9 i) &LII9 j9^JbJl9 4-»jLuaJL 5 vt UjL»Ltl9 jjLjtll ^Ij-x-T-ujI jl Lq_£ . 1 ^ * 4 Si « 

.JulJLj J_«l jbl4 4 I t 7 nt 09 4_S9^_X^3 e^LLs jL<utVl 9I jis^Vl 
: ^Jj . 4 -ljlJ L O 4 jl ^ »U «~i •>. ; j L^J -0 J-S’ ^Jl Ll 3 > 9 J^jl J »>J) (qj.£ 

4 • 1 1 K9 '- 5 -* J^l9_xJI ajjjIjjj LwLujI j<aJL»>j ; Physical Geology ■*;*;; u t( 1 ; 'yj *3 : 7r 11 * 

.u_^ 9_SLJI lit 99 v i<-~> 1 *7 ^ : 4 JS j_a_ 7 b>9 

JLS-jjjI 4_ujIjj iluix-tj jjJI : Mineralogy and Crystallography c»l99±Jl9 jjl*JU (q±t • 

. 4 j )9 ^ ^ L^LqJaJ I j 9-^3 9 a-JL-q-i^LJ^ jLJbj jl-UI i ^ a jjbdtl 

^L»jl 4 JI LJli 4 jJj>jl 1 I dLoLill ajjjIjaj p~ v _ r ^i :Economic Geology i^tLual * 

4 jjL 41 sHI 

* •* ‘<q p y ,: ' t 1 1 pJIgJ-l 4 _ujIjj^ p ~ q • : Mining Geology jj 1 »* 11 Lb»-9J9p^ • 

1 Q '■ A 44 -LLifcl 4 -JjbjU.I ClLoLM ^1 jaJLujI 

4^1^949-^1 I $ U 1 49 ji»,Vl J_S_uj >iu>w>j jjJI :Geomorphology jisjVl p-Lc. • 

4 a 17 ^1 




4-aJ_l_x-4 4 x » jl ; la 4 la ml 9 < * ^ < « j 9 I .*_*_, | ^ , , U ijJ j_£Lai 9 ■•* **- 11 ‘~‘* 4-iJaJI 

L^ia^a - ujjJLJL j 1 ^JJI CiLJ gjtJI J_S_i jaISui : Sedimentology - m^JJI • 

4j,Ui^UI 9 <LjLi^JI CiLJLSJI LLL) 4 _ujIjj_i ' •*- „■; : paleontology iu-aiJI jmiLxVl pXt • 
oj-^J ^>9J9^l3^JI jj-xJ jl ■“ j 1 q • *3 4dL^9_iLjjjJ( a ^_9 ^JLJI 4 -JL-LJI 9 

L^jlS ^jlJf 4 jduJI 4 ^3 ^ II 

jjj9J9 jj x II9 jjI 1 4 1 1 ^Lum^JI 4-JL4M ajjjIjJij j^JLxj : Geochemistry • 

4 jj4jHI ftj n> 4 11 4 -UJlI II bjl 4I i^| 4 _i— IJJLJ9 JyjjJ w g 4 jj4jHI Sj Ht 4 11 jJ^i 4 LjLff 

■* ; m 4 • ^ i^LJLSLddl 4 _ujI jju j<aJL»>j : Engineering Geology iL_ujjJ^JI L^-^^^f-l • 

4-9^LqJLJ) ^jLlSJIq J}ULi%I$ j j-i— ujJI JJLx 4 4 1 7 ^1 4dLja>jJL^JI CiLuLLtl <LoLil ^Sa^j jQ a» 1 1 

*— tLx-mJI .-a •>■ Ul .j 

9I Jg^LJI SLkluu JJjLD jJLJI >i)L.Lq-«JI JS-i jn~, xj : Petroleum Geology Jg^LJI L-x^^j-x • 

jj x. a [J j£ 4 jj_x _&9 jLsJI 

AjJajlII »jULil9 4^(9^111 4_xl9j jS Uf j-c tS.x.i.j jUI : Geophysics gbji^ i-t-l ^-i-c.9 • 

.4_uuLuj.^-I 4-fl-ujLSLJI &^.^_xVl * • c > 4 >>t ST 1) aju jbjVl ^ la ■“ 4lJ>- 9^ Lo J-Z$ 

1^9 1 1 1( j-» ajjulJI J4->9 1 ^ : * i JaLujI ^JLlA aS- /qJLjlJ 4-aJjJ&l 4-mljj j-«9 

4 jl uii i ^ *< ^9 1 1 TL ta : ~jj »‘l Ja ^9 tlLLa II9 LlSIjJL^^ gbj 1 a II9 $Lpj.. xSJI 9 fL_xVl Jl« 

>~i j x Ll»> 9 J 9 ^l 4 >I ^ jLc . f«JLs j-o 5 V<j j 9 _bj.il j| • LLjL_x ^_S L_x 9 J 9 _i_J»I -* • ^ at 

jj|9_g ^^| Cilg^LlI ojbja JMjLLju 4|9 j-bL 4^l9p j-4 4 _xI^^kJ_ujI ^Ju Lo 4.qJL«J 

: l^ Cr 

L^dLC .9 4-^a-a Kj j>jjbJ>l 9 4-uajJL^ 4jJjbJ-U kliLoUtl j^, .11 4 1711 - 1 
4 jljuuJLI jjLsJU 9 ^ 11 j* * t*9 J9^**Jl9 ft x i 1 ) J ^-4 4 -aJJLifcl 4 -SUaJI j jLua-a j.a. lJljjjS. 1 ) — f 

.La^l £9 jjjb^4-l9 (fiiLxjJIg J 4 h 1)9 ^j-bJ.1 J-7-« 4 4 1 7 ^1 $LLJI ^(9.^ u_x^JI — f 

j -4 4JL4] JjJs J_u<9 JL4JI9 J94-UJ9 &4 jj-x jj-4 $LL^ 4-*-ilj-q-3LJI g^Ljim la * la xJ j-c Lunj -f 

Cjj 1 9-SJI 9 ^ Lb_xVl 

jq I D9 -~jj ; ^ ^0,^0 ,*'*3 11 ^ 4 -jJLl 4 jl 5 LJI ■•■! c I ; .^. tl 4 _qj_xJLijliJU 4JJ9VI JI9JLI >~i x 1 H -9 

4J94I9 4 jj_iuui_x >I)|j-*-».«9 04 q nil 

£|jf.| ^ p ^ tt4 " 1 4 S ^ ..aIjVI ^\1 L^jJx 4 jd 4 jHt ftl . tlj^l a jx 4 jLulS>JI “1 

4 ji^_jjJ 44 lJI 4 mJ I 1 1 q t II 
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jL^-Jt Ct-^» jJLog.Lb^’ 1 f ^Jf A jo La bjQ *s i^-> tlLo-uj Ci^o»» tlLq-ujJ) £*£; 

jj 51 Ll jjj ) LgdUuuJI j^juu oJjLJt jq **. ,n j_a jj 51 ~~j uQiJlj 4_>-^ 7 a U 

ij-qjuo tI<-otj-J»l j_a jQ K 7lg oljLLJI ^yijJLag-L-^ 1 * ( Ag^oujuLfc Lag 

(Q-£j$ aJq »«JLag Aog-ujjg d-tjU Adu^sjXI a^jujJLJI jq ~s t ^->g ( ^g^uLtlg jj 51 1 • »»* ) JLouoJI 
.(^JIjJI jjlgJJI j_a aJL> ^_S L^JI X] jOj-uoU) jp».ia jo d-flLLSUI uS^LoLI 
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2L2lLo«XI 2L2lI£V! j 2Lui»jV I 3jiU! £Ua2 

: Mantle ^Lui$JI - f 

^Jl J in 1 T Oj-ajulaJI J-o-uil j-a jJ-cg jla/XI jg- > » ^ a (oo- j_a / A* j-ajJLSt jg_SL» 
jg-SLJ «“ Jig jftg-ouuuLclJLtg jjjJ-I AjojjL^I j>> » ■ j_a jj 51 Xjg j-Lag-L-S' fV ♦ 
P 0 * ^Jlg_> ^Jl J-uaj tlLq-uo (Asthenoophere) jgJ_*JI cj-i-* •■>»£ U <L-Ua jg-^-na 
oaL» i-Sg^la JJlg.juaJI > <aj > flj '* <LxJLa aJaJ j_a jj SL o 3 ^ a IjJLag-Li^ 
jb^Luo ^JiJIg 1 ^ ‘ fl J a 4.) ofjLu oLafga jLfujuuX ^-q-uog Oj ljJ»l iL>^jg la * 11 j_a 

.1 £ 5g h ol jULJI aS jJu. 

: Core oJJI gl afgJJf -f 
A «j 51 Ig j^ajVl (<a -n -v ^om La j( j-Lag-LuS^ P£At ^Jfg^» ajJaJI > * ■ ^Lo 
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il Ij->- j-ljlS la. * II jg SL * fijbixj uJj g ^ a 4_sHS_JI <uJLt j-g jg 51 * * 

Aa-Jj 6 * • ♦ j_g OjljJ.1 A_>jj oalx, J_*aj l_g_£ h T in t( j-g jnuUJLI ^Jl J_*aj 

. AjgJ-0 

^-2 j_)JjJu_> ^_>JI C)L>g ^J J j 1 1 1 -C. j_g gLg-LxJI I ^ ^ I f J in v ^_>JI gcJLiUf tl d iJLtjl a JLJg 

4-^jj-uj-flJ j_SLr >_JJI olgJJI jl Jj^jJI lJgj_>, aIc j*a>Vl uSg^* 
jQ J ^ j-g uULug j-Lgg-Lu£ f 1 ♦ • ^gLuuu >‘l g ni j Outer Core uJ * 

^Jlg_>, jJI J •^>~ a-SLLS'g ,^gx>. la A Ja jg^-Lg T ^jlga &->•■>» HJL jiag J_5LJJIg jxaJ-l 

1 ♦ 

,jJlg->. jl*j AitlSJt <LJU. <L_l_«a jj a* j-g jg_S.ia Inner Core ,^_L».I.j gf Jj-Zj-Q ^ * 

■jJLog-LbS' 1 TAl ^Jlg_>- ^Jl J j >‘l g >u tg / (g_>- I i 

>_J gg_>-g c-ia-mij jisjMJ ^ >.. . Ul : » tf JL^f J-i^al j_g « LgJ_*JI j-SL^* UJjug 

.t-J-ua j^x s -na ^_L>Ij k_J Jg_>- jgju Ojq (jino alg-g j_g 

: J94I xSUiJI - £ 

j-g LaJj .-. <- 1 U 7 ...I j| ^lS^S duJu jg-S-j glial ija_>- dll Llaal jJlIjlI) j-gg 

Jiaj (|jl iaJUI afgJtl ■ — 1 >1 — ** » uiL^ ^IJI «* * Si * *7 * 51 I t CtL^JlIg j-i^LLjlJI 

L_> ja-*->o ^jJI ^gatl uSMjLII xi-L jxijujJI (J lx.g jg ^ ~i t dajULn L^UL>> aijJL La 

f 1 ■ >> a Jl LSjl-x-g Ajjj-jLJ! gt la ««« j_c, g j a ^ i c 1 ui ^1 j^Vl &1-& jLS— v.u j_>>J 
^g-i-l JaxLlaJI a a» 1 ■> Lg-S’ Alilj-£ J_g_>g IjJLg gla-£ 1 ♦ ♦ ♦ j_g jJ-S’l <LsLuj-o ^Jl (J _»g.iJI 

LJ-xJI >1)1 iLlaJI (^_S La>Jia j > * • > jJLg g-L-^ 6,0 J_S.J AJLg^J > ^ ^Jl 

* ^ ♦* j f 4 

jg-S.j ^jJI j^gjJLJJI ^3 Lx, g_a LJL>> ^g_i.| uSMiJI jjjLud) jl .uSMjLJI j_g 

J-g-Ljjj-; Lg-S' j-g / f 1 jg Kt ^fjJI jcj s -uo. ^Vlg glg^JI f q - > *->- (jx / VA 

j4 -^-gj XdL^JI L^_g^l / 1 1 ^ a »* A ^ajLu V jLS. 4 d-LJ-iia 4-*-g_SL> (5g^>l OljLx 
Juk-tuuL^I ^jJlag «(JU jLifcj j-g fig^jLlg uLg^ £4 jgJLj-Mg jgJLj-SLItg jg_>jVlg ^g 1 1 Kg 
,jaJI £i la uj j_c, L_x_g_)jl Lg-L^ jx a» >-)jj-SVl 4 -ixujJ jl la *g jgjgVlg jgag-SLJI 

.dJL&LjjjJI uLxLgJj^l a i r JLLLa>( jLujJ_MJ ujlm tlUaJ 






:^JUI -a 

<UU jLsj j_a IULa ' i| j. i ^Jfg^Jf wSMaLJfg AjjjljLlJI j_a JS j j 5Lj qLulg . 

tj 1 la aI 4-ja->i-a jbjjuujJt laLSLJLJI ^_S aLraJLn jLuLS'j-J) ofjgJLJI A-a^lj M_ual &jq -vg U 
^JJI 4 4 a* H jialg^yig Ljfj_xJLJfg Ofg ■>. a I) ^LqJLJ 4 -jujljLJI ^J-l. j * Q • j Cjj^-I o^jj-C. 

^ jJI ^Ull wSMjlJI ■* «g 51 a . L^asJLg i ^ . i .^t~ qLul i ^ u ... CfaLSLujjJ ai CuL£ 

^Jlg_>- a h tl ^JJI LJUa-jL ^tlg jL^h-«JI jialg^ aLua LJL>- J-tq-L) 

ofg^iJf ki ^Jl 4-^3; y I oLJLI ^Jl AiLayL j^yt ^ la jjj 4->»l-uj.a 4 I q -v j_q / V f 

.j^yi jJsLij a <g II j j >-i4 ttj <uLuJI 

^gJLyjuc uSjJLj La 1 «j 51 a 1 J " 1 ^ ^ g v j_a 4*j_*a/yf oj-SLIb la * j ^LU ufiMaLllg 
4 a ft< j ^3 ‘j la If j ^*3 la If ail f I aJjl 4 aJf uoalu ^jJIg LJga 4 j I r wS^LLLlI gt la xjj 

^jJJI j_£fgJaJf o-ai j_a La^-i,g jba^JIg ■ «l ■>» j tig Jj »«« Kg JL«J-L£ 4-LLJ^( 

a . .>>jVI ftjjjjutJI jjjLia 1 ^ • A 

: J^J.1 LikiJf - 1 

.^jJLLII qjaLl JmoJu UL 4JLjjj!j 3 (q_b uSgauig 

y I ^ '* A ** * *J “*j J( 4 y^L> 4 i ,^yi tjJMjJI jJ4u4 j) 

1 : S. t g 1 ^ «g SL ~* JwLC 1 ^ * 1 <* alLab ^JbJI 4JLLI ^LC ^JLkJ 

4-^jvjL^Lg 4abwb j$Jd ^>y aaSg j_ag LqJb jlsjjLu 
aa^g .oajaa- yLSLjuJlg LcLogf aasJLS 1 ^ 1 » La £gi j-a 

-: 4-^jvgJg-*-j>l ^IpL j-q-LUj JLSLjiyi 

:L^-La £fgJI 4dL>g IgjiaJI Lu^ljJLUg 
:Primary Structures 4-JgVl ib_>.gJgaJ.) -1 

J_alg.a j^uLi CaS- jg^L_uaJL) uaIaJu JLSLyi«yt ^_&g 

^bjJI j^bjbg &jt^J>fg uSl <? 'Ll Jia <LaL> <uLjg 4 ^ » LL a 
^g.aJI uuL> j_a j^L jgajg Lft^k^g a^JULI Ot^LLLJtg 

■4du4jy| CjLSj^>tg 4 ■ *g * 51 * tl 
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AdLX) H 7 Tl > > > ^ IjJ ^j-S dIjJ lJJo JL-^9 
Ripple Marks ^LLII ojLoM-c ,9 Cross-bedding 
od a a iujuLMg Grade bedding u «;hll ^jJJI^ 
^JLJI oo-SIjJLII jo L&j_ki ,9 Mud Cracks a , m h I) 

4 i •V 9 J 9 * ^1 Ub b S IjoJI A A 1 A J>) ^S^uJU 



L^-Lo 4 jj 9 jjjjJI < L^L>9 d duijjin ftj ut aJI j9 ^ IjLjuuuuI 1 1 ^9 4 JJ9VI 



bUL^fjj jri t ; II | 0 .<j nij ^Ul 9 : Secondary Structures i^JLiJI <Li_> 9 J 9 oJ.I ooo£ljJLll -f 
lT ^9 jo/ifl jbL jo 4 oJLjJJU ^ 9 ^J) Jjlaj *3 oL«o 1 d '3 ^ * IjJaJ 0lu$2£J Ajo-jJjo- 
ij ni a II jg -h «n & 9 _uj.j Lol_>J Lo ljoJL£ jiJI 4 a ; i t II 10 ISI 9 JJXI 9 4 o q •>» II ~.i <-.* tij CiLa-a ni7 1) 
4 1 1 ~v|jbJI jj 4 II /1 1 1 . 4 *j(j 4 * ^ II 9 4 1 1 1 ^1 ^JaLLoJJ 4 dL > 9 J <) * ^ I LLaLi 0 L 0 I 4 j d 4jHI 

ojJoj t-> . jL-s-iJI ^Ll^ 9 JjXjJI tit jj-> 1 : c 9 ( jo/ifl) Lu_£ 9_£ L4J jo jLo ^Ltl 

J<a * ; t( 1 d *** * ‘ 1 d ~ *~3 ^IjLaJI 40 -j>j$ 4 _uluLJI jC, LSjLijjokJI 9I L^ftL-0 

L^Llo^H l^iij Jjri4jillL 4J.jg-S-i.JI . . . cr t tl 4 jjjIjj 4-JLJI Cil 4 Jl J^LLi.j * ***9 



4 -ijLo-I ft ^l 



jbi 1 ‘ * I Jl 6149 jj *— ^ Jl ^4 4 JLulo 4 ‘ j L^j jj a i 1 6149 Jo x 7 JI9 tjQ 1 1 7 II uLhSIp — r 



j •>. in II jaLsJLI ooup ^-i juvsi *t 0.L&9 Lat-a jLoifl jo J_>IjJ 9I 40J9I 9I J_ioVl 4-09-LS0 J9-S0 
4 *3 *-jj 4. naJ| jJ-o oaLtl cLol ojjow-o oL&lJi-l ^9 4 -LlJ-o JLS— wig jaJLaao 

Folds oiLuLUl 9 I oL-IaJI : X $ i 



^151 0j 9 * J ow l 9 7 I y &9 JdjUl J . i j " C « 40 J W 9 J 9 i ^ | 1 ‘ ‘ I Jl ^ 1 90 1 fq4l loLJa-H 




L&JIJJ-4I9 L^-SLq-uj ^_9 . a l~i >1 .~<l it • t-> J_S_>.u ^.Lt j J laj ^JJI 4-09-ujjJI jq <■ (< ^_9 (->9-109 

LjiL 4jJaJI uSjJLjq jl_S_o jo 4JLuiaJI 
aLbjjsjVl ftj ni a I) j9->-ioJ Jjj_>o j_XJ> 9I atlijl 
La LJLc 9I cu->l9 4 jlu jl la ■ xjj. j j 9-S0 J-S9 
LuLo L y09 1 0 1 4 uLlj oj-c. jo 'j c j j So 
4 jj4jHI Oj >>t a II ^ la tt4 jju Ao wuj LJLc 
4 -q>9J9-o>. 4^lo-&I q< 1 • la 1 *3 . la * <0 jjjJ 
— : _S JI4L1 - ‘ £ 4 -jjLiOo.il 9 








0LJ.I9 <LJj-*J,I oLaLjtlg ^Lil Ja^JUJI tlo) I Q 11 fl ^a - a LL jJ.JI AjLuaJLf gl j_al_SJU J_SLuu — 1 

.a 1 *)g 4>l 

jo ( ^jbiVl iS.ii -v j_a ) a-L-ajJI aJ&L*JI jjjJl - f 

. jt) ■*, in II 

■AdOfcgJg^Ljfc ^Lc L^JLa JjJLujlj - r 

J ,. At tl j_$ j_uj.j jl Lul-Lc ujj HJjJ 

Li' .51 jl VI djujb£ JLiLubl L^J oLdaJI jl jqXj 

I oj t llg iLj^I ■ U tl AjuiiajVI Ej i>) a II jg L i<-) ^y-2 IjLuLLil 

:^ij La 1 ^ *T ** Ej^-lg AjL-^gJg-jL-*. 

j-« Ulj-iuuLCg jLUl AJLidJ jo ^gljJu A^bjVl Oj >u a II j^ AllLdU oL^Ljoo» JjLuo ( I ) 

Ej->.|gJI * a la : II v _ r i ixjjJLI tltlj Lag-L-S-ll 

.L*^» -■* 1 I a oLJa Ej-c, jJL La LJLc, j_S_lg » - - » ( _ r i Ejj a i 0 Ej-^lg AjlIs jJi. jl I q I 3 ( o ) 
oLJaJf jV UJjg aJulj JLSLtiilg p la • ^_S * * jl ; la 11 ^_9 Luu gl ■ -«* ■ t-» tl j-^.|gJo La IjjLj ( ». ) 

J*****’* .«»♦* * ^ % m ^ , 

jgojuuSLJL 1 ^ * S. uj a a tl j-S I (jio AjljJulJI jl jqsJLS ^-laJI jlj_So j-« ^JLjD La LJLc. 

. ol j j 111 7 llg 

Ajl-ujLjjj) tUppSjj j^aLLc Ej-jlj L^cIgJfg 1 J a 1 a« a») t^SLLLI >j Jll oLJaJf > a i<-tgJ : <oJaJI _woj>U_c 



: I i a 

^ >» a 1 jjJI ^-a-frgJI jg -l - u jJil tlUj aJL a 11 h 1 1 ^jg-il jglLujJ L I hijjog : jgg^l ^g-LujJll -1 

.ag^gJI a > j-a LaLc j* fl j! utl *g j<JJ La-La j 91-jj ^Jl a a 1 7 *&l 1 ^*1 * • t-. j_S_, auJaJI 
joag -vg II jg L in 1) j-LLLS' j_a J_£ LujLujI J ^a -Li-S a ; h It ^o-l_L>- Lai : a ; h II ^_»-LL>> -f 

a ^h l l Jjg-il jgH-ujJLI ^JL*. ^-Lc. 

^5jg_il ^g-LujJLI ^JjLjJ jJ-fc ^eJLj ^ 5 jJI ^a^gJI iaJtl aJL wuJaJI jg •». a wS^jlj : AjJaJI jg ■>. a -I* 
j_a jj-S’l ojLc ^g^> itdaJI jl j -vg .a a 17 ^1 l ^*l ■ U ^ U ...I j_^ ^ U ... ^| ^ iLtla-U 

jg_SL jig j-jV a j h 1 1 ^jg.^1 jg-Lo U l jU L^j jtjU-l Lfl^g ^ -a L^J-a J-SJ &j_>lg ajq h a a a 1 h 

,1 $ 1 1 a.jv jgL^I aj-^J ^LaLiuj 



tiLuVl jjj-upyi ij-Ll ('sXj ~' 1 ; ^ 11 ■ a j. '■ 

. J a -t) ^3 ‘*.1 jjJaJI a >i f . a ni K i 1 ^jJI j^JaJU - I 
AJLuJaJI 4 jiaJJ A ■ ■ ■ Sj I If j_*aLL*J) 1 **■ 1 xIj ^IJI — u 

.i-jL^LjJLSLjLlI la t( jJ f cLLjl jq s. ir^JI ^X£ Cipl ^XJI <LJ$JLSLlJ( 4 <uxgJ - »• 

pjbJlg AjJ-awLo I ^~l * ■ U jb j-^qXi I f q ; i >t ■*■! ■ U tl g, (jjf jJL^fg 

JXjjjV 4->-i--s-Lo I ^*1 * • t-> j(_, |j >j Tall LjbJaJIa j-SjJll ^8 JUh$j I ^*1 * ■ U 

•j-£j-U j-S j-> 9^ L^jLfl^Ja 





Faults :LJIj 

jXSLff ^_S LLtULa jujug j9_uj.X L^jL l^jJUq J_*aXI XJgJLSLUl > < j ^fjJLJf (^_4>f j_a JjJljjjJI 

■J- W .XJI ^gXjUJLO ^jJ.4. 4-q ut^lll Jj ■«- -^ 1 1 A^juu JlSj.^- I ^ j ^^Jjl ^ jj X II 

: JJLLM j^Li-C 

uiL^^U 1 /j C 

: L^-a..:;: 4 1 ‘ I If 

^gJLujJ U : JJLfjJI -1 

JJLSJI 4XL> j 1 <* ^jhJI 

4 dLj-»jjJ 3 lSj->*-> ■* q .t. ^ * 1 1 -i .j -L ,^> II 

. 4.^-ljl L^JLc gbub 
l _ r A§ : I T Tl JaiLXf j} X j 4 -f 

v £ 9 J_uj^a l ^_Lc,l Sag •vq II ^9 •*. in l| X l X S 
.(Hanging Wall) JjJLUl 

.(Foot Wall) JjJLiJf ^gJj-ujL o J 4 ml I( jj X 1 ( AllS l _ r A$ : jli III 1 ) la *1 XI jj -P 








r 



: JJLUI AjjJ* 
UULi gi LjLc UaJLi jL£ (lg_uj JJLtJI iux^J wLSjjtlg 

4 _k.£ CjkSjS- ^JjJI olJteXI JAJkJ ji X 9 I <-— >■ ■) 4 j 1 v) I ...J C » /> 
^_JL > 4^1 ^±£ OJg-^gJkl jQ ~s in II j^9 4 -C.g-q-X-^ 

■*jj 11 4 f 9 g oj.j! jjj-aJ aSj^ oL£-if Aj-ujlULi JJUiJI 

•>>Vl i-JLfl ^Lc. 

: ^L> L^S JjJIgjUl ■ A J. i -^~ jjjLujV) I jut 
,>£ jf LJI jjuuuSJI $s> : (Normal Fault) jjL*JI JjJLUl ( ) ) 
J9-L«JI JaiU-l jq -i, i«-t olgJLujLQ ^jJIg JljjjlJ) 

I a i» 1) la SI j»l jj <y\ 1 4-^jjjJJLj J^joj'i ^1 
jjJI j_uulSJI 9_a> : (Reverse Fault) ^9-SLjtII JjJLLII ( ^ ) 

laJLH JQ t ^ 4dii j ^ H ht i^ll LjuJuU 

j I a xjjJI iaJUrl jq *s f 4 -«— ujJJL ^$,1 1 Tl 

JJI9JJI ^ I9.il Ju>.j 9^9 : (Thrust Fault) JjJLi ( »•) 

JJLsJI J9 JI . W .0 jL jjjq ^ til JJLaJI j^j^L ^ JL »9 4 ntg ^ til 
JJLi * ■ II du.o-uj -1 jJj >HJ jJ$ ( JjlJ .1 J*Ii ) L.jjJLj LJLil 
L» aJLijjuf L jj^aj Luiil > a ■vp <La ><i j 1,1 Qjq •* «<-t jif ^ 4 a»j 

. JJLUI J9^juul4 ^Lc. 

: (Strike-slip Fault) AjJLs) 94 JjJLi (j) 

JU 4 i 4 I a Si <Lq 'll (3 II OjQ v 1,^ 

. A jljjjIj wL>ljl 49->-9 jgj JgJLujJI 

(Horst Faults) (jjLuj)jjL JjJLi (_*) 

jq ^ ■'-> ** jJLu LojuLc Jjj->vj9 : 
JaJLJ-l jq v !<o v _ r i Ll4 jIaj k JLj jojLc. 

l i ui 11 
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1 l 






J 






1 * \ A h .V 1 

• • M W 
















♦ 



V 







* 



^ I <IaJ L»J I j 



^LomJ t Jaj 




(jujjSJd I ^Uill 








i$& jj>- ji 



1 



A 




• rjat 



Graben) ^ a >» 9I ^a-l*. JjJLi (9) 
jj a» *i jJiLu LojuLc :(Faults 

j 9_>^3 jojLc. a I I a ; 

. J9-L*JI iaJLtl 
: JJIjaLH A » (j ff>l 
J9j 7 1 1 1 ajLjaa Jj JI9 i J( ^Jju — 1 
JJLd AjjL^iiXf 4 q ia II ujlj jjL.aJ.l9 
j j <■ a 11 C>UL>>9 jjjLkJLJ)9 

«LL>Luj ijlj9.iL 9 0L-0 > uai — f 



|aL«_>>9 ja j -)9 -u jJI gr 11 1 ’-t. ^_>j_sJI J_>LujJI aU ujuuJI J4JLJI9 jl9J->- j9--c, a a h i 0 v _ r i L «_£ JJLJJI 
. 4 ->-Ll-ijjJJ f JbJLLuji jjjjgAjjJI g 1 1 ‘-t ^yij.jajJI J_>-LujJI 





. jjJLiJI J9JJ j9 ii ih H ^ AjJajl^ oL_o ^9_x_k3 a_>>dklj j_i_ujJLJ_JI j jl_t..o ujkuujji -T 

: JJI9JJI gil9-« ajjJ&- L^JM_>- j_« j_SLf ^JJIg JJI9J-JI u_>-Luaj ^JJI ^l9_LiJI 
JJL&JI ^-iJL>- ^9 -Ljjj.« ^ I f jj k ./> II aJj_J Ajjl9_d la a» J9_>9 J-f JJLtJI ._Ll9_>. J* * il — 1 
oj|_>. LI 93 C1L9 4 -kaL>- JLSLkui jl j 4 -» jjjl jj >. t( jk« jLi i _ 7 _&9 J9JI9ULJI LuuUj^j J9_>>9 — C 

^9-«-ijj-o J9J3 jjLtJI > 1 jl jjjp9 oLJI jlj^ib ■* c 1 JjLo j **3 ta 1 1 AiLLstfL Ij_a 

.JJLiJI 

JJfi Sj 9-wa.j j_S_>9 aJ9 ^U I9 AjjLlII jq •>. in K j K~i ^(9^(9 jLJaJI > 1 1 Sljj jl : li **^9 
j j3 S. I t( Si . U £j(_b jl j 4_kj9.kkjj.JI j9_>kj^JI kUJi>9 jLkJ9-ijjjJI jj l< j_$ L&j 9_^_L j _4 L^. 9-^39 
j 41 ill 1 . . Cj t yt , j9«ij| .jLojujJI k->_ > ^k j_o ^djujf 1 j ■ * ' j_c ^ ■ «9 ...j -w t< kiMl_>-l aj k juL 

.JjJlJ - I ^9_Lil9 ^juujuJI .jLc-^HJI ojUI ■^ y jL>.q- ! -SL)l9 

Joints : LUtj 

djjLwJI d-aJJLifel jj *< ^y-2 ojyj>-l9_L« j9_ujk£ j^. OjL>.x. ^^9 jLJgJLSLj d-kjvgJg-kj*. 

. a 17 -si j ^^9 J-uaLi J-S^ jij Ail_uj.il jl j_>> 9 AAJ9 A^ljl AjI J9Aj J..S-I9 4 I9 *s 7 U9 duu9-ujjJl9 
AAjp 39 j S. ,r^JI >‘l q UJ9 j-^-jaJI aU j a<JLl» 9 jLLoVl uJIj-ujlA ^1 uJIjJLajlLLuj oj-c. j^» 

. AjuLc 0P9JU ^9-aU aJLLkJLjjj) 

fG j ^ j9 -h in II ^i c>j_& j 9.4k 9 j_« I9 jLLLujI j*jj 1^1 U <L>j_s jl ^Jl LL& E^Luj^l jaa k j 9 

. uJ^LujJLI J-O.A ^i uUilj (AAjjLi-09 







"f" • TjtM^PTT^ 



'V -Atr.il 





” Unconformity ” J-SlgJJI ^ax, 

^xx g la gl ajjJU g-k-uj xx J_algJj| ^axx g la ■■■ 
<_>L.x (>y lx jAjg jLLxg. q-x.a jxj La J 1^1 

. jLLjb u JI j-a jxiM-LI C<)j >>1 f ^Jf J it^ t < LuUj xjIj 7 a! i_ubjujjjbjf 

: xxlg.xu &AJLJ 1 ^ a * C jA.~i_uj.jg 

JJlgJJI aAX ag->g ^ix Jaj ^Lil AXlgxxJI 
jx_j L~‘<j ^ /ij < <-j C J|) jjaxauJII j -t-< j_a ^ ag_>-g -1 

a^-iiiL-a J_Slg_Lll ^axx g la ■“ 

CjI a ; h tl jgJ_£l gjLu ^_S j_>-LLa - T 

Jjlgjjl ™ L. ... ^jjLv ^ix .-.1 i.UII J^ua -r 

.-.I X ■ U tl ^J_>-l JgjJtJI gl 4xXfcgJgXjfc XXx£ljj agxvg — f 

^jxi-Vs -~'l i.MI ^3 Lxag_>-g ^AXg 
J^lgJjl £lgji 
(Nonconformity) ,>jLxiJll Jj-SlgUI ,&ax 
4 _,jUJI jg_>%.<xJlg AjUg-UJjJI jg -- O £g-JI IxX jg_SLijg 
(-r x iLjg_ujjJI jg *h in t) jg-SLjg jjxLl a ^ j_a 4Jgx >m i gl 

.CjAa.V| 







(Angular unconformity) jgljJI J-filgJJI pax 
Lai aJJLa ^aa-fiVl .~.l ^ . U tl 4-c.g-a->«-a jg^Lj gJ.JI I ax 
^ 17 rg a ^1 jg^j gl Axxif ^ a Xja^VI ■-«< * ■ u tl 4-c.g-a->«-a 

C tf 1 7 >. a Crt-*L£-* ^-S 



(Disconformity) u rlh aitt) JJlgJJI p ax 

Xi-xS- L.j_Jj_i Lr x_Sl £*£>9 ^yJi A jug_ujjJI jg -s in tl j_a jl 7 f g a >« a ju JXlgJJI ^jx jg_Sx Axig 
j_SLcg JXlgxJI ^JX ™ L. ... AJAafc j->-gJg x xLl j_lx 1 ■ * Mj-jg uxXAJjxJI £■ JaxJI gl AjgXLxJI LU. ajaj 

. L^J jjJixLl ^gJL ^ I JSIxi j-a XiLx-bJI jxuu f 



5 LbjvgJg^b J -l juaij I jLg - 1 



5 <L»j 1 ia I SV( j-)jbjLUI Li->.gJg^L->. (^Lt jij Lg - I 

5 ^jVl k-i. £$£ a a I f I -iiLg-S-ci Lg -t" 
LlLojlJ) &<L& jXr 4^-LJI ^IjjVl Lgg LT iaJI <u.LgJLj aL IjLg -f 
5 jjjj *T t 1, 1 JJLUIj jjLsJI JJLiJI Lg -0 

- <1 j a >>t ~-t) JJI^iiJI - ( ojjLJI ) jjlj-ujJI j_c, tLSjJU Lg J-S -1 

: J±C-V 

u mi hi i i U Jl_£l J-*gl j-c. aJ g a t II 4j(_>>Xf <1 g 1 1 II .>_>.$ - 1 
AJ9JLUI Lti^ljjJI \jl A-J9V1 ■ • • Slj * II > g 1 7 v "t — >_> 



^ a •vjJ) JJLaJLt j-ujjJI JJLsJI ^y -q -uju - £ 




\a 






} 



juLill utJ\ 
0^1 — fiJI 






,& I j-iLi 2_u >aJ i_jLJI I JL& Jys _L*J 



./>v:ll d-fajjjJJL jj-xJLI *3 ^ a ^ j ««« flj —1 

. jjLxJLI j-jg-SJL ■ tuoLil i_S§^JaJI ^SjjLui — f 
.Ciljg-LJI JLSLyJI l-j L -uj! — T 

. CtljjJjJJ JjLai It jtj j^LJLi — £ 



. jjUL.qJJ Aj^a-t 1 ) —6 

. jjLx_oJJ cU-S— uaLg-iJ) wSjjLu — 1 



. L^_oM_m 3 ildLdL^ ^4 jjl T l) |^U jdU^lJI 6 jL^ 4 i-i m * SL « —V 

• (jijjfcl 9 (jjUf -A 

.( 4jjiuaj jjJI ) /< • <*i ’ ii dJ-ijJ) jl > v | j ■* 51 II ji >y| jo jj UL> 



.j-uj-Sm $ *< ..^ a ;yi jo jjLoj — 1 * 



— 



" v/ 








_ _ _ gju oLJ.1 ■ ■ * «a * 9 J_> I ^ t o 

jLuuJf ili-t-a. . J)VI jj _4 jg -*- Mg jjLxJLI jLuj-itfl 

a > t> j jfj . J.1 xj^aJ d_L>iJ «««1 ■-■ <1 £ ■ *<j -»-g j^ £1 51 «“ J * <- ^ ft j<g M • -*- 1 

>~t jll <3 ji T( aJu-C f*j A «a H § ;>j q J.( *Luj_3lJ) g. Lw^aVl J.q-*JLuj) . 4-jlu uij j-C, 
4 -c.LLua • I J I 3 ji l*jlj jl_£ ^JJI ■ »g j < M jljj_>. fq_ujj_U 

j-4 Jgf ^caaJI jj_y£s_LI jLujj^l jl .^9 . jLLJt jLuwu^l t_Sj_c ji j jl j4 h K jjL l o j-g j Ln -aJ) 
AjjjJJjl •>< >>L£ j^gjg £jt 1 ■ ■*■ jjul 4 ^-g ® j-$ 14 * tl C>(jjl •>< >y| |&jb^uUdft 

tiwhjfc ajjbjLJl) oL_£l uJLo)jbj>«JLiijj) § .*.1 c.LLuaJ) j_o j-JLSLJ( ^_S jjLxJLI Aj^LLjuutj jVlj 
L^kL^JJ) ~.l r j : 1 1 ^_s f J n j Jl) S. Mg IcLua ^_S CuuuuJmJI 

-LgjUJ) ■ . 1 ya Jig juaJ»I 4-C.LLk 3 ^_S J_>.jJLi (>*> ill q i !1 9 CwJLLLjwlJLf) J^j-uLSi Lql 
IcLud ^_S J-^jubi jL_uo.J_d.JI Lql .juaJ»( LLS—uag ol^L-tujJf d-cLLi^g cLLJI ^_S 
iliLoljbj><JLiijj) L-fajjjLUJ 1 ^ 1 S . ««« jl j_x_* <_j_&jJl9 jjjLsJJ) ^j-S d-LLf Ctlj-ULn £4 J_qLL» Lg-Sg 

. fijJbjLLlt oL_£.l 

oJq ■*, 7 U 9 AdUg-jjjjJIg <L>jl_JI jg •*- M j_4 ^lg->t aJMj j_4 4 -wu bjVl ^S^ju 

j -L in Tl ji jJL 4-LJ-3 jL_>l ^-£ 9 jjLu« <Lc9-q— •s-o j_4 jg S 71 L^J ,^-fl jg ->« )t ^jJL-C^u$ 
j_SLIg. j 9 _>_m 3 09 -^ tluuujJl-SLK ^jju JJLo 4^(9 jjju j -4 j$SJL> 

£ Ll > l la i S> yjLq J Lo jjLsJLI j _4 dL** * j _4 jg ^ ~ * jg *s id j _4 ^ 0 t I) < UjJljJI 




Ld &jL& 9 LSPJU9 jL^jujuLiJIj jjjlj-SLJI j_d jQ < 7 j jjJI iln-PljJ-l JJLd 4 in tl in -L ; I ^ » o J_£ 
■'■ «q S. 3 <L>jLJI j q tl a . 9I “ i| a II j>> * ■ ^ a j 1 1 4Jg_SJll jj|_x_LI iPjJLPP 



j-d Lu-tUJlj (jjLi i ijl £d ilij Q 1 <1 jjLsJLI j-d j-d j Q ^ 7 J j itf t^> j Q 1 il j _0 

^i tPjJLuP L^JLi LMjjjjjg tli-LflJ i _ 7 Jjl Ayug_ujjJ> jq M Let . K * •>. tlj <jj|jJ.| oLaj-jd 
J ^ ua II l-j-ujIqj LJJj ,^i JLLd . w <* q : II L &jj$$ liLmJ-I d- 1 -uj-i-H.j AjjUiJLd j^IqP* 

. j in 0 ^_S d j r !jjJ) d_)jJLn jQ S j jjPI jj^iJI j_d J-PJI j (j 'i T ^ i^iitll 
I ^ i a jQ 51 Ij ^-iJI A^jujLujyi &j^>qJ( 9-6 jj_sJLI jl ™ ->> ~.* j-»— m Lf : jj-xJLI 
j^£. <L>lid coLd q_a jjLsJLI j^-Lc j_j-S j-^ ~ * ^>>qJq^ 4' d-fajujyiJL jjudUQ . j a* -*» H 

L^Jq ( d ■ c j_i_lJlIJI j SL < ) JiAd ■ » * Sjj L^Jq dJLuiaJI l _ ? _S jQ ^ ~~ I «j 

JQ in f J-udf j-d ( d - > wflJI jV jjLxJLI j-d C uuuuJ Jq^JuJIq f q - Js -aJ) jLi I jj JjqJj J_S_juj 

dJ jjj-Pq dJJLuj ojLd d_il j-bjuu LI d-SLpyb JgjJbJI Ju}jq jjQ-Lb J-SLuj dJ jjj^Jq 



■ J Jl->wO 












/ rv,v 




Z A,l 


jdQdiJLd9-lVl 


z «,• 




z r,i 


^q^juuJLSPI 


z r,A 


, A 0 J '0 11 


Z M 


|AQdLJUJpQ^JI 


z r,i 


^^ilcUl 


Z l,fl 


j-^LLxJI <uij 



: jjLsJLI j^PP 
d <ir < 1 h II jIq-II j-d 1 ^ — jabUI 

1 — i^ d> - UJ d-Sgj t tl j-xdLLxJI j^ jQ -SP-i 

I I <M II JlLd jdl T II j<^ T 1 jQ ^ 1 I 
j ill if j^ jjjULIq i ll-u Slj-^.) Q llxJj 1 ^ TIq 
j jLxJLI d -t-JLi. jQ ^ Ij Lq.dLu hi^ j^>Iq 
I , .1 . ^ , C jiO g| 

jj) ii^ i f jL$>I j-d 
. LwL b-^>d jQ-S-U la ;~j'* OdL> 
d-MflULl iLuLug-i^-JI jblQ^JI 1 — i_uj->. 

jJJI (qqJU) PjIq-SJI Jid i^loPL 

jQ K 1 1 jlu II Juljuul£| ^JP j-d jQ ^ Ij 



lJUqjjS j-d jQ 51 Ij jjJI CuuujJLSLDq 
VL bli jl LuLi j : f dJLd j-d jj-SI u-Lc uSjjLi jLuuJ^I jl ^d q ^q^jujJLSUI 
/ ^A ,0 ^J|q^> jQ-SP j_usLL£ d-JLdj jLi ajJb^PJL q . jbjVl jq-^ms d-*-»JI-L jQ-SP L^-Ld 



- jj> ».<yi _ a L JjLP 4 jJj^ ^Lul ^tll j-^L-aJ) Q.\ lT> ,4 1 i^yi DjJUJlaJI >» ^j -0 






g pc^MiUy-JI ~ *g * <g «a 11 — j&g^uujJLSUI — ju j^I — ^gp-dgjy) — jg S. • 1 ■ jjjl 11 
j^LopIg ^ Tig > i it>.\ tig jjjUw.il JI4 <L 3 j^ t 11 jwaLjtJI jJIj jf I < ft> j-o j 

./ 1,fl j^spSl jbjVl jjg-SLj ^_d L^JLq aLjuj.4 uLuV joUpIg 

wl 1 g ^ t jw*. g_> I (j ; I f I jLS’ jig . jjjLa ^ <? fl j^jr-USI lJujJU j_a jjl t II gl 0 I f j-SL c jJig 
L^JI jJ>. AjjI SV< jj.q_iJLn wl j Lllig ajJLjojJI jjLsJLI 1 • • -^ • lilg .LawpaJI ^_S dJ-JJi 
OljjujbJLiL jbjL! L^JLs • Ajuija^yi »-'.vJiJI jg 1 4 ig_SUI jjLsJLI Ldl jjjlo pJU)jgL>LLj V 
1 J ■ *' iwLSLJ-t-yjJI d f g q -n 0 I f g 11 juj L&pL£l A-Jj m wl f g 0 ■> a &d_c ^jJI g 

wl juJ_f^j-S'g -w-jjjLSI j_d AjjI SV< jjLsJLI OlJg_j_SUI dfgij-so c^gJI iiu-v j-o 

. I *j - f g Mjdid JUjjddLc jjl_*_og CiLLgj^g 



j.Kg.^^LJl -jAS gi>l -pjIgXJI 


wiK.I , »u Jl 


p^Vl 


— jj > u ^gj-wJI — JgwjLpyi - LSLJtl — 








jnLdwJgVl 








lludgJgiiil ~ t UjJLSJI 


CtLjga^SLJI 






CtpLuL^IJLI — wi.pl g i Tl 


JwjjjLSV) 






UjpldJUjJt - LuiLj>l ” UJjwJI 


,~.l \ . t .j . C tl 






uJjLJI - wgJy^J^I - jjuuwL-I 


oLujwSJI 


> 


1 


jjjLsJJI — wLjbjJI 


MpiU JLgjdJX jjLld 


JiVl 



.wwLj Jj j gLiag JJbdwO ^JL-q-p wip dJ jl jJbJLjl wL»jjL» d^jqjLujyi jL£j2fl j_dg 

i-* ■ ~ CjI j jjLxJLI j_d J-t-LaJI jLs jjJL^Ii jJl « q » ST Tt ■ ■ • ‘CJ ~ 1 1 d_<— v.u . .» J L> 

d-wJI_3tJI Ul . jg_S_JjmJI JuWUJL^I ^jJLi j_d jg S 7 j ^jJI (gpl) jjjlg_SLJI jjU> . Jd_>wdg wwlj 

j-*-o JLbJ ^-9 j_SLI JJ>1 J_>wdj_ya-Lc. JUj^L^jLLj l^-w-Tp jLs jjl *_ll j-a u 0 ft t H 

j >> 1 II jl JbJ>> Li. ' £ —Uj u 1 f g. j j J Lgi J ^LLJI J ^ 1 ^ 1 1 jj jJI Lw glll j^ jwjLf ^ Lud u 
J^Ljuj L^J jjg.LJI aUaJJI p ^ -*- '• &j 1 1 7 0 qjLo tU^S gj£ jj_xJLI lJujJU ^jujLjuuVI 





NaCl 

CuJL^ll tjJmi (Jjj lull 



Na • 

Clt 



jL ^_8g J_> . j-uj-SLog |ftl ««a * *<g iu^LuOg j^J j-o ; * ; : ^ Tl ^ j! -*-j jj-X-LI 

.LLaj! 4 t Si t p t £> II 

O^Lnoil jij$LJI 

*♦ > 4 > £ ^JLl jl * : -7 ^ * 4JL£ dJjJ LjL. u 

. jA A-O- U ^jJLLfcJI J *V . ^ H j-) Q ^~> 

J_>-lj j-udLLxJt Cilj j U uJjj j-0 j y T U fjQ K 7 J 

^ ^ ^ 

Lo ■* ‘j SI A Li-jjjL-LLo l ^U::< LuJp A^.|gJI jj-xJLI 
^y—ujjJ-a ^q_ujbj»» ojgJ-LJLi .jjg-LLJI J_SLuuJL wS^juj 

i_Sj_jLi 4 -Jg-LjJJ-O <U>)L» ^ ^ ' L^J ‘~. * A 

jjbjJL jjgJ_JI ol la : 11 M • o a . 4 j)g-LJf 4 _>-g^L 
oGgjI jL£-I j_o jg ^ 7 j ^jJI -n in t) £_LIL wSggAJtfg (|Qgjftg in It Jujg-LS’) >~i i H If 
^jgJ_i joUaJ 4-Lc. 0_LLt ^l^_SL 5 joLlaJ ^_s 4 _JLujJI jgJ-SUI oUgjI j.o 4 > -vg XI *3*^3 <4 11 

.> i t ^ o J-S— uj ^-Lc, jg K i >~t j H $ II jj-xJL 

:4j j$ _LJI 4„U Stt 

ApJLatjg <jili>o 4_»ggJj (*LpJajf) J j! fl djx ^Jl jjLxJLI C*ljgJ_> fO -i—v.uJL > j^Leg 

: iJ -b Lp_£ jgl_£l oJuft jgj L>lg)Jlg 4_>j4.J_i_n jgl_il JlgJsf ^-La 
4_jgJ_> jgl ^ N - O 4 jMj Ojg-LJ) J-gJi-tiiJ : ^ ■ jt S . 11 joUaJJI ( I 

I ^ 

jjJt j^S L jftl la ■ 11 lift j^-pljg blg)JI SAohLLog Jg la t( PjgLjuuuLo 

C1 " . jjg-LJI jftLIaJJI j_o 

I Q 

y = p = a . a3 = a2 = a1 

^_S 4 a 17 ->« 4 4j>g..L jgl- > i . o iuMa ^_Lc ftgg-LJI J-qJLyjJ : (cJLUl j-LulJU aLta-Ltl (f 
| .LJI53JI q AO LLL og Jg_bJI 

a = (3 = y .c^b^a 



- 



► 






y v 



I I V j I j I v 1 1 

••v 



r 











r 







OJwoULLo ib>gJj jgL^«_4 iuSb ij-l-Z 0)g-bJI J_g_bub : ^^j-tbjJI ^Lh-iJI (f 
. JgJaJI lJ _3 ft) £ » f laJJLkj tlfcJljJfg jUg L uo-Lo jljg_>w4 . 

y = p = a . c^a2 = a1 

<L>jgJ_> jg bs. 4 4 jMj i _ 7 J_£. Sjg-bJI J-q-L-uj-i : ^jywfjbjujjf ^LbJJI ( i 
AjgLuj-Lo blgj ^j-2 1 j ; £G »^ui 7> ~:~j Jj U Tl ^_s jbgLujJLo a^JLs! 

.JgJaJI (C^-Lt liLb J-iIj ^$.->.-4 ( H^ l f j^ qbbbg 
.^JLil JjLc ^gJLuj-q jg_>.g £4 JjULLJI 

c ^ a3 = a2 = al 





AbJLs) <L)jg_b jgl_>wO dJ^U ^_Lc, Sjg-LJI J^JLub : ^'SUJI ^QaJJI ( 0 
jJLl, Ji-oLaJLjg big) i ^ jLbbbug JgJaJI ^_S jbgLuuuLo 

^gJLuj u O j_>g.j Vg JbLqJJI c s _ r Jb- jjg-L» jg^<-« ,^AiVJ f4-&lgJi-yj -4 

c ^ a3 = a2 = al 

4->jg.J-> jgL^wd djMj j_I_£, 6,g.bJI J_q. JLub : J_JU ^jL> jftl P> i H (1 
JjU cJLUfg jlj-obLLo I 13 i o jljg- > w4 . JgJaJI ^_s d a It -s q 
■dliiriill £>d_& jJ| ^yqJLLi jjLsJLI ^ h t og I o ^ 1 1 r 

a = y^ p . c^bt^a 




d_»jg_b Jgb>w4 aSMj ftjg-bJI J-qJLujij : J.JLI ^LLaJJI ( V 

.QJi-obLLo j^fcg JgJaJI ^ ■* A I ? -J- a 

a ^ y^ P . c^bt^a 

jjgJ_JI (fiiLLa-JI (j^cLd jgl_>wo C»M j L^jjJ d_qJa_iVl JS jt ■*■ ■ >■ 
.4_)jgJ_) jgl_>«..4 I Q I fl ^JMlllg L y-Uj|jbJJjJ) 









: jjUt-q-U Aubj^uiJf 

J.^J -1 L^j 9_>$ j_SLql j-q ajIjj jjl_*J.I ^JLl ^->.^9^1.1 CiL-^-fg fq-fcl a>>I jl_£ U 9 

^Jl J n-sg 1 11 ? ALulII [J _S I U a J ^ g o^LlaJI j^lgJtl ifgl ^aSJL>mj AjLS 

■oj. q t g J_JL£- ^ Sj ^ > 1 1 . 1 t « jjjl ^jI^jlII J^JaJL i^jJLdLJt uLfj q_S a— 1 Lujulo jjjdlt * j j ^-Aj 
j4lg_>- ^Jl I (j i 1 i tAj J.S-C ^LJI 9 oj 11 q U A aJLtj^uiJI jnolgJi-f fA*V AJUj-uj Ajoj-fiLLg l _ r J_j Lq^S 9 

LOjaC 9 An UU ‘ * A ^ ^ . C 1 11I ^ 0 4 j^aj 

Optical Properties Ajj 1 ?i : 5 fgf 

:l (j q fl>lg ALg jja-SLALtlg <uix Ja-SLu j J) ggAaJI £4 jj-xJU JaLai ^Lc. j-qJjLj j<olg_>- ^4 

Luster : j^jj-JI - 1 
.qg 1^1 1 ) jjjlSLc jj_*_LI Sjjbi g_& 
LJljJ-aJI j^o L4J jl jl jjli £->j-> aJ jjL«-U jalju : jj-Li (1 
9I UlJoLjjj jj— t -tl j$_S_i ojmS Aa*jAj ggAaJf j. u _S_ t -i 

.(u^jJt - LLJLM “ iltj^uJl) Jlq LloJI 
Ol^JjlJI Aijjj-j if L^J ^JJI jjL*J.I Lql : Jj-Ls if Jjj-i (k_» 
LJ AS9JL4 4-tlq) j-q 4 ^ jl m J Lc 04 } J ^jJ-S if 1 ^ 4 jj « jli 
Jiq J9J9UI gi (Cn^juuJLSJIgpjIg^Jl) Jlo ^L*jJI Jlq 

.(^Ul) Jlq ^JOiUI 9 1 Ql; >>t I i H) 
I if hq A ■*, h JUJ jL £ Lq 9 * LL > jj L^-Li) : 9 y->) y Jjjj (g 

XaajJuJ^LS^I) JJLq Jjlj-i $’ 
Colour : J9JJI - r 

J4 9 . jgJJLj jjjLuj-s-ifl u hil 9 ALg jjaS.jLu a/iQtsi T( C*L>-gJU J9J3 l _ r lx. jq_*JU J9J q-g-LAj 

* jjbtJll j 1 1* kijjLJt LhdkjmjLj A>_g_&ifl A 1 1 1 A jLio 4 jI if I L>-q 49 nuLj 9_* jjjdlt jgJ jl 

if 9 L^j ^9- g -iujJLI jqaJ-I ) jJ U g^SJI I ($ i j wSUA>-Lj jjL*.J.I aljJLc JI9JI j^jLu liuL j fc 
: JJJj dlL ql j-o .t-iJIg-ui J I j-a A -unJ 9I (j.t t g 1 1 j j q U UduujJLlI j^Ju 

^ >. »i q i 1 tlgj ^ i i>« i U j-q uJl9_uj 09^9-! JJj 9-H L^JLq qjjjLLq JI9JI ^-S a>>9j j jJIpjIg-SLJI jjJLq ( I 
^9 - i4» >j ^jJI 1 1 11 1 L( jgJ [J _S jAujVl j'j*J j 11 9 .ajaJ.) AuujLTI ^Jl9_uj ( >l ww .. i . uq ~if I ) 

j-uaS 4 -igJ n^LJu jjJI ^qLqjJI jl_>- jJI jig 1 j j'j *3 ^ 11 >‘l T,\ ^ .ojmS AjLc LjLfcLa-S ^4 >— 4)9. -; 









^ a i T( j'j*3 S. 11 j$_S_i LgJuu d_JLx ^uxLljJjI d_sUaJ jxj t 1 I 1 Oj^aLLfc illjj jo iajIg^JI j>» a ■ 





jud^lXl 



■J J I 1 lb 4J I ^ Jb ; »“* Jj it la 11 Jj I I 1 ) ^ljluLj 9 • dJ jjj X Lai d til 

lSI d »l jjJJI (uLjJf t . ~ t j . C ) d ]jjbj| JJJL 4 (u 

da-i UJ u b JudbdM «-dl Ijj j^l T 1 JM_>-Lj j^JJI ^Jl J^ j nJu 

.uLjJI otj j jd * i J ^ 'i ** I ■ I 
ujIj J9J dJ I 0 ✓> T t jl Jj d d 1 1 -s 0 jljJI old jdLxJU JS oojduJ 
uJj 1 ^ II jjj la JJLd jili T q I 1 j I ir*>y( oj a ia il jjJJLj uSj^Lj 
.(d_Jm jjjLd s JJ) uLi^ ) lo-S^LJU j t » t j .>» d.yi jjjji j 

Streak : jIjJ&I -f 

J9J jj_*JLI i ( l >1 d 1 1 r J *~i >, i jjJI jdjdtl Jq •». in 0 j§J 9_& 
jjLaJU [J _S lob dJLt jgJ jduqJLj JgJLua-d jqX j-o ■* * la S 

d_>-f 3^0 >‘l la 1 9 . L^j uJtg^yjJt A i" ^ 9 1 jajL u L^JjJ jadLu ^JJI 



jdUj-JI jjJJI 9^ >~. ill 0 K jdbdLd Jig . jdLxJU jJx uSj_jLJI ^_s 1 j ■ I ■- dLgixifl j-SLx ^_JI jof^Jkl 

jljjVl jjpjIg-SLJIj .dj-ujl jlidx L d dJ ^oXjJI jgJJL j^L-gJu jdJI lJjjmJI 9j_g_>-f dJ_S JxLiJI 

jdidu^l §x a_>.l9 jjjjxLg dJ Odd-mi 
Play of Colours : jljjVl j&j-c <LoaL>. -£ 
^Lgl jj-*JLI xLjJi. jd jj-*JLI iit.fa.-v jl^jVl uxlU $1 jisjX da^aL>o jjLaJtl j^i t ; jogo 

JjLdLdJdJ ^1 dLcj_SLJI jl_>_>-XI dbdvgj ^JLJI dotxbkf .d d 1 1 *^l oLslJi-^l [J _S jLouXI jjX 



.d-Lj-U 

^ -s mdiil) 9 j q t-yi jj ig 1 1 ) ^Jl CjL-uj-SH d-x-juLi d j I r Ja-SLujJI fj •>» ** A LdLjjj JjXj Mid jjjLU (l 

,-■1 a>I <-VI J_S LJLx Ld.jj-i ^ ti *j liuLdo 

9d jd_*JLI Jdjd ^9_g_Li iua- ( jjX.) 9I oVMJI da^aL>o ill T.V ^ j xg ld jj-gUI JL9VI jdJLd (o 

.A-JI jJa-LlI oLi .1 LiMia.L» ^iLjVl g. mill 








s- 



Transparency : iLiLi-iujJt -c 
iLLii j-i-L §1 jjLxJLI 4 -^Lajuj j ^_S 1 Q ■_ 1 f j^g-La-) <Lual> 



fj ■>» 1) 

dJM-i- AjjjJI LLLSLoI ij uSLajuj jJbjJL) jl JjJLi : l^ULjojJ) jJbjJL) (l 
.A-x-olg j^C. Sjj-o US lj| : i_sUj„ Jl 4-f-uj jj UtJU ( _i 

j_g ;q iri Jl JuLu ui : d-q-Ljtl) j^Lt-ll ( £ 

Cohesive Properties jjL«-q-U d-*-SLujLq-U( :LJu 

Hardness tiij^LaaJI -1 

jLajkj >idLdL->- L-fajjjJ L&jaaJ 9 §1 jjjjbjsJJ aJLaglJLo jj-sJLI cj^Lms 

■* i jjj dju^L> .4 j ^ ci < t i t ~. f ^jjdil j ■ SVl jjjlJII 

^_S Mohs ^gJLxJI ^jJJI ajjajJI jaljbJN-L-ujb jjUjLLJI &juj-uj$ 

1 ♦$ ilLLLM 9.^9 jjLxJLI JJTX jo £$ljJu ^jJI 9 a-ujLJLa 

:^JUJL£ 9_& I 1 jJjLl.<Lo 0 . jjjLU 0_&0 4_X_uJaJI ^_S 0 jM_u 3 I ff>,V >>>y 



jjjU 




j 1 -!^ 






i~i .*tbl 




tlu_UdJL£ 




ilLU 




1* 


A 


A 


V 


1 


a 


i 


r 


r 


1 




♦ 


1 


3 


5 


* 


i 


• 




4 


V 


J^iJi 



(agM id 1 J jjjLJLg J-SLlSj) 

: J^JlJLI $1 JJjJd OjXuaJI j nj-tjLj 

^(jbJNJLyjL J-g-t-t I 9! A^>>gJg^J»( JgJLJd ^_S ag^L^aJI j^jL» J ^ u\ j 
jfiMiVi ojufc dJL>> Lol Oli >-1JL-juj j_g ■ M ■ H 

j a Jo Jj_g ojM_uaJf a_Se^Jt_g a-^-gg-JI LuL» ^_S JLgjLLui^tf ajJLjjj ^LljuuL j4_x_Lug.j LLJLs 
.tluLjujJLSLK X 4 -i-SL? jjj_<^L-| 0 tlLLUl JSjjS+j aJI ^1 f,0 ^J|0_>. ajj^Lua 0 jLuwVI 




(Qj 0,0 ^Jl^. 9 ei-fib a x la fl Y,0 ^Jl^_>. L^jjM_ua a^-mbs-i «< 1 ^ 

.-• 5 _ ^ ...» 

blj aatiboJI jjLxJLI t 1 1 f I jt la 9 .L_fjJLi aaaM*a 9 ^-Sjatl jjjjJsI 

3^-wqJJI ^-S ojM^aJI tLbjaLi. p±SJLjjjJ L&S 1 ^ * 1 a t-SjjbiJI J ^ Lf 1,6 j_a Jjjf £>j^L<a 
^4 ■ ,/A Sa-LLU AlijJI ^1 ■>> ■%.( |ju 9 j_cjJLJI <lJLc <ujlu JaJI 

^jJI AiLa^Lj aJ-t - q -L JI 9 iLc>_SLJI jjLxJLI (g_al j-«9 JuUujl^I 9! 4-haw Lwj 

LqJLu V,0 j_t L^jjU^a ajjj I ^ < I f ( jLi bUjJ 9 *b 3 “‘ .' V L^Jt 4al aaLl 

1 j_c, LJLc JJLj j_SJ 4_>la_> jlgJL ja^Ju ojJJHI abajJI jLa>»_>.f 

Cleavage : fl .n a i^l -f 
jl j_Lol J§Ja J) a >>i 7 II ja-sJU AJbli 9_& f Lwa-aJifl 
^3 la ««« 1 ^ : f 0_u_> Lu-ub JaaljJiJI duuJUiia hliLjgJLuuua 
. <uic la X ^ 11 $1 ja-X-ll j-uj.3 jJ_£ cLuj-Lo 




( LSLjII J_bL4 ) Lj.ua f L^aijj' 



j| . a_>-l9 olJwl ^_S a_t_>- fLuaaJL 

j i 0 7 t JjJI CiailjJ»l (JJJLO uUjb^ 



:f LhiaaiXf ^Ijjf 
I j-09 : Jh^>l$ olJwl ^_S f I <n a i^t (l 

j ^Ul LSLJLI jjbj-o ^_s ftaAbujJ La f Lua-aJiH 

♦ • £ «» ^ * £• 

hhij La-ha 9I JjJLfi; 1 ‘j S. A j-lalilj 9 1 j_ujlSLu 




. a-<— v f Lua-aJL 

jaabJ jl Uj-S' : &L^I j_a jnLSf f I <a a iHI (u 

I J a ing j_SLf f I in a 11 jgJaua-a j_a jl £ I jjLsJLI 

jjJU ^j-S l_a_S . * ^ < LlgjJlj CjbgJLujJL) JJhJLj 

fl aJI * -7 ^ '■ <* 0 - 7 - i a ^jJI Mia L-JLf I9 CmJL^JI 
^ydbj-o f ba-ajl aJ tlhjj-ijjJLSLJI jj_s_a 9I ^-ut-S-a 



V ^ tl Jia jj|_*JLI jiO t > jLs >‘l h ^ 



. fLaajMI <Luala» * d ‘ a j ^ la * 



( LLJ L>J * J) Jl 3L4 ) j^yJJlSU j»Laaiul 





Fracture : j-mulSUI -f 
j_« £LJf ^_La_ujJI J-S- ,• j_c, OjL_c, ^juulSUI 
^ J-S—oJI § .jol <n a ~>y) ^gJLujuo ^g-Ljuj-o ^_s jjjtJLI 

lL nagjg obg-T-uJuO ^1 j^jJu V j-u a -S-M j_o £LJI 

>--f jJJI j-yj-Sm jj_a 4_£gj_s_a JLSLygL aJjUjJtb 
^Ja-uuJI yJaJLLa jj-C, j_ubtl j-uj-SJL) gl jjjlg_SLJI JJJt-c 
. 4 T » ; h tl ^_S jjLsJLI AjlaJLc. j^uc jjJLM jLujJU j-ujuSHIg 

Malleability and Ductility : Jj-bJIg i-i->>.jjjlU wuIjL^JI 

^Jl i— oK-mJlg JjJaJL jj-sJLI J^_SLjjg_) 4-JLSLol gl ■* tg ^ ■■■ j_c, j+ju <u^L> 

<LL»L§ ^ .wu L) jjLsJLI jLi J_>ULll ^j-Sg jjjl^JJIg a ba a Kg <_n_£jJI J_«_o bJM_ujl gl JjJLSj 



!jjL>va juiSji 



. LfrjJLc. Jj^JaJI * * r Qlij I if j— uj-SLU 

j-aL« - <j - IJ ^g_>-l :LLUj 

: JJLo jjLxJLI i_SjjLLll 4-o^-£ ol j ji»lg_>- lJL_& jl Ls_£ 



j-4 (<7 % ^1 jJJub 4 1 7 ^ J J J L a 4 I 7 ^ jo 4 -oujulJ) g^ u f g i tf jjgJI : ^ f g i II jj^JI — I 
ij ii^i j ^1 L LJU) (J ^ o4 1,4711 g JJLJI 4 h >»g 7 o g 4 a j a 4. 1 jo jal t U ^gl^JJ uu - v «UU 

. I u r g i II 4_»3g <_n_£jJlg v,6 ^ r g ; II 4ijg 




.ftjl ^ iiO tl A - > -j2 g jl J .M t j,i, f t( 4 d J jli JJL 4 4-)jIj^I j^lgJtl — r 

Ji« ^->J-o) jj-xJLI Jli_4 J-Lo jj_>4 ajycLujLS j<alg_> ^Jl 4 _sLu 3^L : £^>1 j^lg_> -i 

ilj g 4-uj-qJ-0 g (j_a — >~t 1 11 II 






5 •*- — jjLlo <LuJL£ jj ^ ■ ^_JI A ju 1 git ) ^i^Ljdl ^j| ~ A 

jjLsJLI ^ I f <_Sj_sJLJf j_£ ^ < l liu jjj| A i * l ‘'Q {JiIsl&JJ ^ '■ ^ j^fgJtf j-£ (<; I ^ ^ 

5 jAJt-c ™ la ««« ^J_£ Ja-SLuxJf f j H jjjLS-jljI 4_>jj uj-i jjl->- J.j>_JJ aJ-Lo! j_£jf - 1 * 
J-uagJLi La ^_)L_ijjI jf 5 a^luLu^Vi a j i g U j^fgJLf j_a jjjJ.1 j$.J ^uJlj Jo - 1 1 

. duJI 

~ £ 

ijjJI j !_>»_>. I jo J^bJI La 5 Ouc^S jLso*f L^JL AOjJI jLso-4 j-^ » * lAia^i fjLl —1 f 

? aaLuaIIj AJLuJaJI 

5 1 (j i a JnLuI ^j_wl § jaLa-g-Lf A^-SLmLgJLff jof$_£f j^ju jS jl - 1 f 
4 -JLsJI aa^LoJI of i jabt-g-Lf dJ-LaVl j>> « ■ j_Sal 5 jj_*JLI (>r o La - f i 

. aa^LoJJ j»* a j-uLbLo j-Saf - ' 6 
lJu£§ jjLsJLI ^_s '« <v< La - 1 1 




V 



' 



V 



u 



rv 



aJLill uLJI 



j|j a»Vi 

jjl IjiLia i—JUaJl g-> taJ oLJl I JL& j_L) ^4 JuU 

. Dj 0 J lSjJLU - 1 

. jj ■*- Jl SjgjJ ^ * la a* ~* J S. uj (t} >uj-i — f 



^g^K-naJJ d_i ; *j Jl ^Luj-sVl l4>jLu — r 

. j_>] ^Jf £gJ j A J3 ^ ^ 11 j L —t 

. tSjpaJ > * <• jj II ^4 Lj Jbj»» jlJI liI^jLJIj LuIj -fl 

. jj) I « ? T>9 Jg->»JJ(9 j) ->>->JJI j_« J_£ aj ^ ^ ^ j <\, -1 
. jq 1 1 7 Kg 4_S^L*JI — V 

. <LjUJI jj >« II j Sj uSgjJs £j^xxj -A 

. A^ k ^-ujJ 4-jojIjJ j-0 ^LJI j -J- ■-■> t< jjj Sj jl ^ 0 jJhJKJ — ^ 
. djjLLJt jj *• •/< 1 1 ^jjjdit , . . Kj ~ \t t a .^>i ~4.l 4 jjLuJ| JLSLuj^I J I n. i -I • 
. A I >|jyUI jJ JK ttj <Lu|^J| j J ■*- ^ tlj ■< ■ ftj -J-t j II j4_l jjLij — 1 1 
g la *** ultJS» auj LiJI jj Jl l(j,lf j^l*ij JLSLu«Vt ^JLc. uS^jLu - 1 r 

. *Lu$.jjjjJI jg-ifcdwa Jl j jj Sj -«ij u -l - If 

. J-^K-^H-Lll «* JL 1 4 £ ^jIu — 1 f 



. L^jLdu> 



. AdUg_ujjJ) jj J) £|$J| ju — 1 

JHt> AdbJg-UJjJt Jj JK 1) > jLLuAJ — 1 1 

all dJdLJjkl ^Ig-ftU 4il«l j-S±J - 1 V 
. aJq -><UI jq •>- 11 uSj-iLL» - 1 A 

. 4-L^Lofg Jg^aJkJf b_jL_Ujl j_£jb j - 1 ^ 
j 3 -*- Jl j_<5 £lgjVl * * jbL) 1 * 1 *T £ j • < — r • 

. u i f ^jjLju — r i 
. « ij_>i u i f — r r 

•« ■ a* la jujJI d_)jLJt jj ■>- 1| JLSLjujI ^J_£ cijjLu -ff 



Ad-iLSj-J! JjLjJIg < LuLSjdJI LuoujdJI cijjLu — f £ 








jjVH-tll 

^-0 jg ^ ~~ L^ j Sj ^ I) < 1 1 1«^ II L-i* I oj nt a I) j g_w Lp *i LLjujjo 

<LJLLJI A^uujLujy) oa_>-gJI g-s jj-*JU jl 4 _ujIj j LJ Jj-gjjjg , AJg ■x'i Ug AgLjg-ijjjJIg ajjLJI jj •*- II 

j. <a 11 Lai . 

a a 1 1 ■>. o t-dhjujuu IjLo AJLa_»_-x-o jjL*_o dja j_o LgJLc jj 1 ~ j ^lLuo » ^ ■ la (q-uj-> : 

. h a 3 A^lg j a jl a j-o jq K 1 j UL-^lg 



■c*j~~£- j-£- oj-L < AdJL^S aJ ^JLJLg jajs-o , 

- J3 ■*- ‘^ 11 j '»'<?"> ,>£-c : jq in f I £ 1 gJ I 



: joLuj-Sl AjMj ^Jl I ^‘1 *. ,_*, 



Igneous Rocks : Aj^LJI jj ^ T * - 1 

J T g 1 1 ^ • <* 4_&-Li ^j^kVl Jj ». -*■ t* jt^ q -vg Ajl^Jj^I Sj hi a II jg -s ,-■ *.g C 1 Jj ■>, Jgj 

tlLjsJij jg •>. I^jL kijjLSg <LJgVl v 3 •- H gl jj « ^1 j-AjjjJg AA-Liifel Adt->gJg^L^( CiLuLqJtJI 
^jJlc. gl jia^Vl J_».|j klUj jLS «lg_uj L£jjlj->- j^i i •>. jj LoaJLc S^jaU) ojLJLI jgJ_Jg ajj_J j..o 

.uJjLJIg Llujtjjlt ^og 7t la ut 

Sedimmentary Rocks : Ajug-ujjJ) jj >. in Tl - f 
JJLi fqj a jg ■». 7 1) J^lgjLj AJg •>. 7 og Ajug mjg ajjL Aucj-S jq ■*, in >~i 1 7 a 1 a^k^lU ■*■ jg C 7 ^g •>. t n 
. jj^jJ*lg ^ i i h Jig ^LogJI j->^f L^-LLLqI j_og .1 ^ utLcg I ^ 1 1 nijJ 4ituh J-flJ J^oig-Aj CiLLaJI 

Metamorphic Rocks : AJg-%JJ.( jj >. >r\ Tl -f 

i*i ) g->»-I-S UL« o^lj_>-g la x Ja gi j-^lS kija gl oajajJj OjIj-m OpLi a i ig nij gl ajjU ^g v in 
•jJLSLl I I u_ujuLjJjJtg L^JLLLoI j-og jj-fcg-JI j-o j -a Uu % o j ji-y oLa^ >Ii|j jg- > >-^ 

: AjMlJt jg -s i<^i Tl ^Igj 1 ) {ju Jg^AJI ^ 0^1 

j 1 c ^g *i -C y J* . aI m Aj . f Qj I lip JaSLujJI ^ ■ 1 " ^ aj^LJI jj >» II 

.j->iL>.| ^-Lc jgJL^-g a^oLjijjuo 1 . 1 ^ j 1 ; * ** SjjU J £ ut 11 AjL^Lgla ^ ; ;j “*j 11 jj >« tl 
^ ■ c L> j I r ^gJL^ Jbi A loLaao j ■ c Sj 1 1 7 o A^LLS 1 gl (aa a jI 1 *a ) a i 3jg AJg ^711 jj >» ^ 71 

: AJUuJaJf ^ jj ■*- •-*» I* OjJJ 
AjMIJI jg •». in II ^Igji jnu Jajj j-o Jgl g^» I VA£ ^_S jgjLa ^aJLLSLT-uj^I fqJLxJI jl_S 

A*- > gJg^->. LjLJ-aa j_o I ^ i ; i Jjj- x -; Log ^JUIg J 9 _f I jasMjlJI j^jLig jia^Vl n h >» ^-Lc Aigj_xJU 
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Aj,LLJI jg •>. i<^ II >~i ill o~i (dJu ^Lj_, 9 jl h ol j-o jj| Lr A> : A-»9- > wiJ( ** » I «j r • 

fO-JjJ 9_J.| J t a t 4 -J-< 5 _jlJI oaj& {qJu^ LjULS j-o S^jLio j> h fl ^Jl j$ a. > n K j-o Lfl>jj_c,9 

.AjlJLl^jl^9 <uLJI <f ,0 jLcgJ (V-uj^I * * Q > ^ 0 ml 
J_4l9_£ a U .i.lj . a ■>. A A. ; t < JJaLULt k_*dLjujjJLJI jialg-^l ^Jl LaLIaJI J a i j : J i i T) AdJ-o-fc • 
CtljLJ 9I Aju^Jj^I iLj jLtl Sj^cLujuf JL-i-l ^3 la “■ ^.Ia jAj«JLj 9I jL^_il j_o **;*;; la JJjJ 

.Aj^s_JI ■* o c *-> .1. : ~ t juj^ ^ <-> ^jJLLlS jL-s-JI cU.1 oljLJ 9I I tl ^_s flj^JI 
t_dhJUdjJ AJ Lc,j_uj ^JULjaO 9I A.IJL) Jail) J.aL.£ 0>J»S > jjLAJ LojJ-C - : u^dLJjjjJJI A * < q C • 

Sj9_us ^_9 ( hi 4 | 9I j^JI £Li ) ^ h m H diniiill j-bL-U Jq a i U oLLaJI 

.uduaijJLJt jjL_j ja LSLq-uj AjlA-S) ‘~‘l * ■ la 

L^_i 1 * * * 'v 1 saLmi 118 i a>3 I »j La £ 1 1 j Li-ujJI -■! ^ . U tl jj*Lu -: A, lor • 

^j-L A-SLSLaa bkjujl^ o j 9, *~~3 jj 11 jakanJLLS a q ojLa ajLaljaw jhu aajujjJu Lo-S 

. a^-x->bLo 9I AlLo a j 13 n ij j 9 _><_a 3 l? JI a-SL-ujLq-La 
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jg •*. i^> ^ q ml EajJ-> jg •*, 1 n ^Jl j 3 1( .‘111 Jg •>. 7 7 3 Aj|jJL 4 la X --^g 4 -g-flJij-O Ojl^_>. Lj|_>-jjJ 

j £% tA 1 1 4^iSL4g jjlgj >1 uljk-) j »• tA t( jjLjU.1 . • gj jajLLII J-q-uj-j ojLcg 4Jg a«JLo 

. h T i^>g j-4 oajajM wSgjJaJI £4 Jg^sJU) 

j a j 4jL)j ^Jl jg ^ 4 jI gl aJ 0 V 1 1. 1 jU. - ^ j4jJLu I ■*> 1 * Ci “ : jl ^ 'VI ^ ■ I ^ • 

. jL^_uaJI Ajfcjj ^Jl J ajJ LqjJLc AjJajlJI < J~< -g < 4 j^MaJU J^jlJI U » ■>. tlj S^lj .^1 ml_>jj 
A> jJ j4l44iJ^ j4jJLu^ I 4 >1 1 1 <LSj_£ w w4 jdL^iail Lqa 1£ — : jgLu Tig JJ^Iil 4 ■ I *T r # 

^Jf ; j gl uuulj^l jLo jij^l 4 i ^ v j^J Jbi iUjU jf) *S ts~) U$S. 4 ut 1 2 J Ojlj-il 
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.HUjjjJ^lg uJjLJI 
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( I K~t 11 k^l •Vg L^tlgJIg I fj i Jg S. 1 ) 

Igneous Rocks ajjLJI j$ < tn II 
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^ 4 ilg cUI jLikj I 4 ftl jj» ^Lllg CiljLsJI j>> » ■ A iL^yL oLjgjI Sjg^a ^Lc. Ctl^LJ m II jj(jL4 
« 3 _i-l jjL^uaJI jilgJI la * t( ui- ^jJJI JJLuaJI hUj J_>-l j 4 -ujg^_x -4 ja^LjlJI oj .4 

. 4 JLjL 4 4JjJ 6 jg V . 1 ^ jL jjL 4 AJ ^iJIg ^LuJgJI j^ JgJ..sJI 

*■ Jl 

4_>-j4 j^i 4 •>. i 1 L4jJLc L<u>-UI jl La^-LU J^Laj jjgga fqJLsJI L^j ^Li l7 JJI aijL j hUI tiLaubgl 

4g4L_>jjuuLfcLllg ajaJ»I 4aJjlJI jjLtXI Lr ^ Ijg 1 .1 jjL*JLI Jgl jLa j 1 1 7 II 4 4 ij-Jg L^jjlj^ 

4jMaJ) j^aLLsJI eia j^jaIXI fj-i-l > a it I 4 >111 j^ / 0 * jg 1 1 ! jJLc 4 JI 4 -^- klUiag ^g^- u j.JLS-llg 
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jt) 1 1 7 j >~< 1 ■v jg^LJ-uuJI j~o algJLx.4 jbjj ^gA-ujUgAJIg 4g j 'g 11 ^ • * ; ^-Lc, ^ jg L 4 L? 

(4-wjL hh\o ( _ r i J^LaJJI I jub jjggj ^kbgl j.3g jg I ;7TI j^» OjajhV) J_>-l jJLI tjJ* I Iaj& 
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£j-iaJI Lql ^9-jJQ in JL» ^JiX 
j_»>} LSLU . I Jg 1 11 i 0^) (sjj jaj Ij9-LJ jjLs-U J9I jAaLJgVb l a ^p-S jL-ujuJI 

I-LS-A9 £_^aJI 

jdL^^JJ jq I 1 t Ci j b ^ >j 1 Jjaj jbi v ~ * 3 ^ I p tA ♦ a j j C ■ j jjg j I 1 7 I T ftp > VI 4 I vjJjt JSL>-9 

v ‘ ^ ''^ ^ I 3^ * * A j >1 j "j ^ SI I I j j jlo gLi^ajj K LSLai ^ 9 * t>4 1 fl jjLl o AbA jXl 

.Ij 9 ±J 

>— i-jjjl->. AjlJjj-o JJLuaJ 9I LjI f 9 a >. o 4 - 7 -juj j-o j^SJu Ojq I ;7 jJ-fc j • ^ tl jj U '.j 

— : ^_b Lc_£ 1 * 4 Jj *L£j_ku 

J9 ; q^l -f jcjjj.S’jj.jj.JI - r (|j 9-L-) A jJ j bJL l I LjLC9-q-^l J9I) j j A ; > 9^! -1 

Ij9±p jjl_*JLI j_>.] 9_&9 jjjl^SJI -1 LSLJtl -b c<(jl ; mla H -i 



d*.M& JI (9- ±jjjJsu ^yj-uji 

: sLuifl lj! a id H pj-ujL->» AjjLUI ji) -k trt Tl (Qj-ujJLj Ci-S-eS 
1 d 7 “‘ ‘ J-^-jjja I ajbjj-iJ iLc.j_uj ^Xc JJ9J j ' «3 jj ^ « j 3 * jL-S— a - 1 

^jLk«j-£JI 1 ■ ‘ Sj 2 II j I f a <j 7 t 1 jjJIj j a «w ,.-n 1 1 ^ 1 1 ♦ T t 1 udjJJi - y 
d la 93 a« H ^y-2 L^IXIjJ 4 ->>-LLi dJLdudaJf ^_9 J. 1X39)9 JL-S— *.ui dJjLiJI 93 a» 11 ajkJu Lo.S 

I <3 Tq •»• 0 J 9 _>> 9 JLl 9 

— : gUuuuuiJI J ^ “*3 Jj * ‘*yy jl_s_a ujjjl» yg 1 ut d ,7 Tl — : Xi 
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djlj9X j-ujbX ^UljuuJ 3)3 £ I * fl 39 I ;7 Tl j-Sj -4 jf q •*. 71 ^-SLT kjbgjVl j.^ OjmS A ^ SL 1 



a^rf-S’ j-a J_J_£ ij-l L^_>4 ajjjpl j4_xJI_> gjmS 

. 9jJ Lf 1 0 uul^gjldjl g Jl< jg *S It'l H jfc gjJI GUj jduf 

— : 4J_>IjJLo 4-)jU ji)>»i^ — i_j 
dJ ^uu ^qJ d_La_i_il tigjJaJI j_SLJ j«bjVl gt la jjj &L$»f ^_S j ; J 11 £2iJu LojJLc.g 
^LSLuj) ajkJ! - jg 4_> ■* la * jj -*- ^_S J->)jJ->-£ ^Ja-yjJt ^L>- j^uuuJf d-Lyalg^c 



jJaL) l _ ? -S j 1 1^1 K jLS" I flit i f >~i >q Kl Qjm£ Cjl^gJ-j j-« L^_ 
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jjjL d 1 vljblJil Ajj LJt jj *■ )| U^iLa j 1 jj-GLJI 4 _£j_uj 



>1 .j I j gJ_> j_q a+mOj la »“j jjl^gJ-j Jh^>gj tiwhjfc 
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(ci ■ ilj SL jl a j ‘ ~ ‘ * j 3 .‘ '3j ^ • A Q ^ * It • . . Cj. tl jujj jd LjLc 

— : ( ^ ^ ^ la *“ ) dLuLS'j-j AUjU jj) -s — >- 

k_f^dJL gl ^Ja_yjJI Jg_S aLuLSj-J! Cjl^gJUl «Lw ( LsMJI ) *LJLS^jJ( (tj q 4»( LdaJLc 

jg-LJLlJ «* ■ ft * ^ ididjJ 1>U >Lu tjdLi^ dXjjou j • ^ ^ jLs la jjj j-A 

djl^gJ.; ajj (j > 0 ^Ij 4.L> ofj 9I j^.L>JlJ> ffa-t ^1 L_>L>»j gt^-yjuJf ^g ^ 1 fl 

^JLJf CkJjLJI jq -n in j-^ ■* id >■ 9 ojjjil jhulJL > 4»( L^-LSU jjjlJI 

^_>«J»lg jLjbo-yjLjgyig Ct^JgjIjJIg jGj)jJ»jVlg jisjVl ^-Lc, djuLSj-»Jt j9_>>_uaJI j ^ »"*< jj-f 

. JjLJLI ^ J-c-aJ-uj-; ^iJI wSLaJ>l 
: « 1 • t ( ‘3 ‘^j*^ ujui> fa_» juj-d-UI : Lju 

— • ^ 3 ^ ^ AUj Lj jQ •*■ — I 

id Jig ^L-yjJ-aJIg , / 11 j_dj^Sf LSLl-Ll-ujJ) j_c d-fajuuJ jo •*« <r> 

hj\ 4_>jj jo-Luj .J^Li L^J^J Jg.^Ac~ 1 9 ./TO d-fcjuuui-> . LSLJLIg 

j-Lujbl ^tdLJuuuLJf gj CuLj(j^»t I *>j ^ i~«<j L^JLlLdl j^g . Aj§J-0 aa?j* A* ♦ J^l a * 

5 . _ _ 

1 «^aj) L^JLdg . d-a-^-o-G j_*_> d-^al_>. ^ - 1-> H dJI q 4. qL_>JI ~<< ■ I n r ^_S JLqjtiaw^f ^aLtuj 

g_ag CuJgj|jJ( . J_>IjG-o g_ag TjULJUuuLJt 9 j CwJ(^a»gj-SLJlt 
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.lJuJlS- jjg-i j^-gJu AiLs lLUU 
— : ^ ^ ~ A AjjU jQ >, in — l-j 
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-: iUJwC,LS 4L)gli - >- 

6glgJ.I »wL>-g.J ^9 jgJ-tlj . XfO ^Jl /Ofl LSLt-L-ujJI 4-1 -ujJ LSLiLljujlJI ^9 Oj 11 4 9 Jg_>^3 

AdLLc ^9-Slj kiLJjJ j;^^ 11 gg I ; 7 T ^9^1 Jw^lgJU ^.i 4J9JL0 i^-g j ) 1 ♦ ♦ j_o gJL£l a t alg-ll 
J-aULJI L^-ig-J ^_ubg.j ^9 ^jujJLSLJI 9 ■agwwjj-wLc.LUg jwjJ.| j_« 6 jmS O+jjjJ Lr L& ^g-LS- 

j-«9 . Jg 1 1 i 0^) j^i 1 19 . ^-uj -L SJI j 1 1 ^ 9_^ > ^LiJI gl i ui I ^9 jjwyu-Sggw^JI . j; a ; J_Lo ( jgjjuVl ) 

a^jLSj-JI gg *s in Jl j fj »m1 cJgLJIg < ^g^jg-kJI uj - I JI 9 j ^g 4*1 9 gjlwM L^JLLL^i 

.uLu^gJI JL^cl ^jbj s JLujbj ^jJIg h uj u-L-c IgLujJLil 

-: <L)J^C Ls Jg_S ■* 1 jJ *- id - J 

jJx 1 *3 jQ •*- 11 J9I < X£fl j-t, LSLlLljjjJ) 4^-ujJ 1 ^ ■ 9 JJi_j Culj. LSLtldLjjjJI ^_9 Sg ^ 2 9 gg •*, in 

Ajjh^L AdLLc jjLt -09 j4Uujb^9^uJl9 ji a ; 19 V) ^jjjjue 4-LLc. . J_«Le jg-ujl L^jgJ . g - j !| gg I il 

.imJQJUjmJI g WN-M 3 L^JLLLal j^9 ^.olkufUlj 

IjIjlJI^ ^ i II -H ^ Tl £_g_LUJ AdU^j^i OjJdULlI JX EjLx jLS'j-JI 

U^Uf ujL^IJ* $1 4JLS9-0 ci^c, j-o Sj > tl^f) >» Tl j-bjtfl ^t-b-jjj ^Jl l^j to 

.( Lfl->UI g h >»» ^Lc. 

: L;«wl gi-g j±iTlg_JI Ljgj«_>- l_4LkJLMl 

9I j lal ■ a ( _ y ii tlUj £e_uaJu9 j > >. a7 > -A. t - uj - w g.JI og^JI j-wLaLi AjwjjuL^I twIjLtJI -■* 9l la 

. jtL^igwJI wj-6 L^_Lo j 1 la : j twLa-fl mj Jj9^w- ^Jl >~i ^ -v 4WJ9JLSLIJI ^^^1 J_>-l j-i 
J-qwL)9 ^cJawuuJI ^Jl J ■-•»* J A^bg^l Og jjj a II gg •>. i^> g ^g a m 1) g*-^ 11 Og 1 ^ £SjJu$ 

£$.jUaJL iJ -4-ujJ j<3gXf q la uj ^Jl Jw<aJ L o . \ _ i w; 9 g g - -K - iw» jws Lo j Q ■■* ^J--. oj.^.Lwu .11 I q ^1 

u » ■>. tij )-(g ^ 1 1 L 9 MJI j&jju juLc.9 — LiMJI 9I AdJL^g-JI 

4-jJLSgwJ) Jg -j- Id t( Jg C : t ,^| g ■%, 7*)g Jg_i.J ^jLtJI ^gJI 

. Js9g_iw9 J_S_ii) SjLc. 9^9 j(_Sg.wJI fg-uj— •» • J9-S.J9 

: O9XIJ jjJI jL^j-jJI «ljV* J -S-JUJJI9 

jLS'gw.Jf 4-^9*— * 

^Jl iwJL^g-JI jlgJLI j_d ^9JwJ JJ.JI 9 4-w^-flJI • 

. 4 t*SQ ji T I 

4 it>g ^ 4 -><-li 4 -i 4^.949 jLS'g-Jt J-SLuj Jjw 9-^ Jogjjjil • 
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—. ^Jl jtS'ljijJI f»j.u.Ajg <tnhll AJL- ^ -t U lg AA9j.il ^AljJaJI jjfS I ja> iLJL^jjJI oLjIj^I jpJLs D$ • 

.LgLf jp^AsJI j.g I g r m q I xl uul> . ajlj LjI^J gAj»L> j^lj_JI p ^ • 

. LJLbjl ^_S ” ” jLSja jj..q <Lf jJLuj -4 4 a ; Ailj^ v _ r i jJLf ji^ljpJI J^I t ; • 

. Ajii d^ Ojjjjy Luf jLS'^19 LJLhJ jLS’j.j JJLq AJLjaiidLq iZjljJLS ^ i f J9LU ja^Vt • ■ * > • 

4 _>jj ” Li^JI ” c>j Q irt 't 0 A jJ a jl a a 1 9.-0 <LLjI j^ljpJI CtL^g-S j-a £jakj9 

CiljLiJI j-« Oj-j^S ‘~‘ l ; *T ^ { ■* ^ ^ ^ - 1 1 JI9JU j$.S-j$ . 4-19-L^ 4_>.j j IT** ^yJIg 1 

£q j_tl_b_Lj9 L*jp,£9 sUI jLsa . j9.9j.SLJI Jubjujy£l ^JLj . jj->*9j > j|jJI AjpJjp-^9 LJ9^5fl jLi, JJLg 
Ctl ft>9 S j-a £ 3 jJijg . $JL 1 j_ujJJJ ^JL£ja aLqj ^-q-imj dJLJij AjjAJLq ^(9-0 Dj.ji%j^l9 *jlj(jtJI 

A jjLSjjJI Ujj*jjpJl9 4 jjLSjjJI JjI i is II 9I CjI ^9 1 * J I jj^fj.jJI 
JLLjjajV) Oj ni a 1) ^cJauuj lT 1a 1 **** j ^ taj : jt^ljpJI JJI9..S9 Ljlj_JLj 

9] jl j L Lo yi djpS j 9 SL 4 jJJf A jjLSjjJI j9^u^JI j^ Lj 9- u j. o ji * jy^Lo t a . u . a . .>» . • 

. AjJLSjj JLa* 9I >_il ■>> A J^Luj ^Lc j^JaJ 
. jLx^JI <LLI ^ la uj .— iJ^- L^jIj9j I j| qjaAa*. 4-JLSjy jj ^ la • 

. jjLSj-JI jUjJI j-q Iaj>- 4 { , ^I ^ A-yj jJ9-SLj ^1 j^ljpJI JJ9J • 

j^uSljjJI .*«! /sj « ^_s jl h <^1 &Ll 4 J- j-^O ftjj j gju L a LJlj^L jK y jjQ ^ i j^L^ljpJI j^ ^C— LLj * 

.. gjb^Utl 

. AjujsjXI ^j •» gj( j9^jjaJ cL.jJI J^l9^ j^jpJjLt uJJjbJ9 

— : dJLuiaJ! 4 j^LJ! IaaxJu ^IJI ^JLSLjujVt 

. * . j. C ^ f 

: 4 ■ -^- t-s m tl Cj^>» 4 jjLJ( JLSLjJJI :V§ 




>lil 1 a V ’i if 9 jLflgj t II dJjLJI JlSJI pSI : udJ^LJI “ 1 
CiljJLg^Lb^ 0 Jh£ 1 ^ S. -7 -“j Olj 7 49 I xS. t) 
4.JL.MS 4 .jji J"iL>- I q -fcULI s$ju& j^ ^Lu 9 : >-il 1 fl Tl - f 
4.jjL£. 4pi -^9 1 1 4 9l L&jLjjuJJI jjj ifjj ^ a ■>. 7~t pj 

A.>9jJJI 4 bjJLc Lq^LXI <LlU» CuJ 9^MJI ^ q m'19 

ajq *> g ^jjuJJLS j^ K - y a j-a Lq l^jhi .^>9 



Cu.J9a9J ^-q-i jjLjg J->Ja 9I 4 19 I a q j j Sj 91 . AjA-x-q jlLu 
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~‘j S. a L^-Lfl '“‘jj a« id t< (L.jJ\ u^iu; dLvgj^JI 4-LJ.S I q -vULI j^SJ^ klLJj jjj-SLc LqjJLc 

. Qj lAo d • la 

jq -s J) ^_8 Lo^-LU J_>IjJ j-« gjJLLj : J9 j_*JI -f 
L^J iutlaLs j§_SLj Cul^j L^_> 4_b.-_il 









Jj »- H U»m J^fcfjJ j_0 glULj : dJ.jf-1 -£ 
■-■I iLJaJt ^UijlvV jj-SLi Cul^j L^_> rt la ■ ^ 

.L^J <L*_bLi j^l£j 

l ^ ..4j t : a -i.«.U i.4 ti jj d- n JLSLjujI Lot a-Lag 

.jt£lj_JI j-o 

- - . « . f ^ 

: ■* ■ ■*- *-> “■ Jt 4 LuLSj+JI tl JLSLjJJI :LJU 

JLSLjujl l> ljj QmC ^cJLIj jis^l ^ 1 r qjJ “ X I Ls^Of : 4 jjL5j^JI aJ^JI — I 

.jJLujgJI 9 I JL_il 

:L^laj jkL^lj_iJI JLLtl ^uu_S_i £cJLL> :<LjI 7 tf H ijjLiJI jljJLI— f 
. jLSjjJI J9_>- aaL>- Lljj klilj jJa_s : 4 _JL£>_iJI L-uijj^JI * 

jL js -JI L^j j.*JU jJig Oj-b^ kljLsLuj-l ^Ljj.JI I < q yq ■». 4-1 dJLJij uLu> : aLapf • 

OjLi la a udJJ 

juLc. LiMJI a 1 9.3 j-a i_&JLu J-SLjjkiJI J_l£ :<LJLS'j^JI ( JjI i 2 Tl) kItLfl9.i1 a l) —V 

I ^dajjj l j-a u^iJL 1 ^ 1 *7 
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Aju-daJl ^ 4_jjl_JI 'j — ' T 1 JISLkut 
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Sedimentary Rocks <Lu$-jujjJt jq ± It 

- : I (J > JQ <~i 

1 Q 1 4 '■ * iLiila 9* 1 *JL£ 4 I I |<^> 4 J9 ^> 7 II till ■ 1 -7 /'Ijj >_j_i_UJjj j _0 4 -jUg-UJjJI j J >« i 4 H jJ-SLj Lj 

443I9JL4 till 6 ; h ^_S I ^ 1 ujjJLS >_*j_ujjJJI ^Jl L^j J-xaJ>9 4 ^JLd>jJaJ) JJLJf 

. j>>.Vl ,39-S 

- : L^O-iK 

jJL£l JJLc L^JI 4 a * Sj CjULlIg ^_S j_SU I ^ h nt £bjl 4 JMj u h tl - 1 

4 > nHj^l OjJdJJlJI ^ >> ir^> ^0 >> ^»L X ^ 

>‘l t v ^9 j>jj>J.l 9 p ■*, a D 9 > 1)1 a >>19 a 1(9 j_>*_£.| .— >->.u I gj JJLa I «>l -^~ «l pQ n 1 ^ ■ 4 Ij-J-S — f 

.^U^JI^l 

jj »> 11 oj-s AdL^LujJL i _ r ly>JI Jlq 4-_>j 9-J-l 0LJU9 3LJLJI9 la 4 • II jjJi- 1^9— v..>a p •>»* -P 

44.1 ^Jl I ^ Q 1 111 4 1 j_SL?9 Jj 4 Tg ^> 7 U9 4 JjLLU 4 -^JJjjJL 4 -LlI-S iLjLJ9_)UjjJ( jj Id tl ^(9^1 — £ 
^) 9 _SLj ^Ul ■■» jj * J 3 *« t( J ^Uj-H jj 14 1( 3 4 >> la T< jj 1 : 4 4 JMJ 49^0!) Ij-> 494— -x-o 

4 dU9_ujjJ( J 9 -s »a T l j_a Z9 * ^ 19 .^. 
: 4LdUg_y»jJ( jj ■*- — *> 11 ^dLJUJL^j^ > * 4 1 

: ^ij L<u£ 1 ^ *9 5 > ~ dJLijJs >-ujj->- 4_>j9_ujjJI jj --■"' 1 1 £jLuuJI pi m 4 7 11 



,1 



•f. 



4-;lj9-)ujjJ( jj •■- »a 11 p in a 7 : 4 11 71 7 a II 4 -^j9_i»jjJI jj *- t( ^ 9 ! 

= ^! 4 ; I tA tl I ^71 ~.J C t jJLujJI p -s ■tl >_i_)jj> 4 fc 4 i 71 7 a II 

: JaJjJl >-k-wlgj —I 
jJaJ Ajj-) j-woM_il 9 u u~i 4-1 ^j j JLiuj u o >I)Lli j-a jj K 77 

4 g >y iiaLf > 1)1 11 1 -tl ill )4 )Lc 4JL^ ^89 j 7 q 1 1 1 4 f j-i- 1 ^* l ~‘J SL 4 
>lJL^ (jl L4I 1 il)lj 1 49 1 it-9-SJI ( 4 ^ 4 )Lj ±£jju J 9_>wi < aJI jLs La,. 4 > 3.9 
^-4 -iuj-j Laj_>>_^- jfUJI ifill jLj oaL^- ij(9_>. l)la 1)1 1 1 1 -t) 

jljJ>aM 4 _>jj Jl q f I ^_S J Lq JLljujyi gJLai) J- X -I^a 9^89 LbjlujjJI 

: J-4.pl I_^j»)l9; -f 

^ f 9 ^ L< * ^ LL<> f I 'JH P 3 - 8 o 1 -^ 

^LqjJI j^>J-l ( 4 -U)Lj j ■% ■>« 7 II j ■>. ir*t H ijjJtJ 9 1 )I_U_I^> J _0 I 4 ; I fcl ( jJLq^ . LUL< j ^3 I ♦ ♦ ♦/ I 

Jj I tl 4 1 1 4jJ| jLi^-SUt > -1 — uatgjJt 4j>^ j^9 



•4 



“72^ 



jgrt* 






J 1 ✓» I ^ J l 9 ( u 



) 9 -SLli 



j< h II Lg K 1 I 17 •>. 0 L>9_SL) Lg ojU. ( jg^X-j-g i j_g Jjfl) 






jj »» II >M uiU jbJLcg > 
AA du j ^tXwaJJI 9I JjgXll 



iljjJI j «*> o <Ljj lib 9 S. 4 uJil JJLg 



L^j j laJ Lg ojLc. 



daJI 






. ^ ^ ti jtlaJI 9I J a la t( ^jojLj X j.ju jJjJLcg L^JLg-Sl a la ^ •■ >> ' 

: abuLLJI XJL-a^ -7 ■ .j .«ij tl j j g. tl . LJLj 
4 _iJl jJI ^^L 4 ifl t-j-UJjJ 4 _>>XiJ XJL-a^SJ) 4 -jUg-ujjJI jj X Id II j J SL "' 
.iXL^SJI U^LcLiXll - 7 r: -7 9] 6jLj) 9 eUl XLc, C UI 

: 4 -bb-»di-SLII iL*J9.jjjjJI ^9_»w«aJI fC HI 379 

^LaJI J I 4 Ajj LSLaIj *** jCt-> .gi « >*1 1 09 19JJI9 j >« 1 I J I 4 4j)o> j a.g>*_-g 

ilfL*jj_i_£ ) ■*■ jj a ■ J '•^ | 3 ( iLJLXI ^-jjjJLSLJI ^jLL/j^S ) j. u -i-j-1 J-Lg ul^X-Xi-g j 9 •*« . jj.gLx.JI9 

t-j-ujjJLj ^JJI ( ^gjgg^aJI ajj9.i^ ) ixJL^Jf J4JL4 9^9 j-j ■>- 11 al xJaJ) ^_Lsj ( 4_JLg if ^.^ojJLX 

JjL L ujI jJjg . 4 1 1 *»-LjjjJI ilibX-ujJI 9I 4 Iq 4 4 g 4 -^jjj 9I 4 lg 4 a 4 CjIj* l^j j^ oLJLI j 4-xXi.j 
XL^-Ulf L-fc LL*a jajJI oXg j_g aI >mi ^Lo ^IjX-J-ujI ^ o^LLaJI oXa jLmJifl 

g-ig-i-l XLgLi. j^i 1 1 Jj..g 4 -JL.q-;-SJI t -i -ujlgp) j_g £lgJI ilJLXi jl Lg_£ . ( ^ -s i^t 1 ) £_U,I ) 

ajJtaXl j^jjjXI j _4 jg ^ 7 j ^JJI ^->-9 j h 1 II jlg^uul a j j b j . j i<-i 4 4UJL 4I j f} > 7)1 ^49 . ^9-wjj.JI 

• (>-, , 714,^11 )^Vl 

: 4 .X b.g_X g -^iJ 1 9 4 J9 14 • 1 ) ^ ; ;3 “V ** J 3 < 4 : LLJLj 
j-4 >j l— i- 1 9I j I »IaJ( I I ^ ^ ft> ^j-4 4 1 I it^ K ^Ij^ifl jXj 4-)j. 4 »-hJI ;L > yi jl UlS 

449^-4 JXI 11 (j II 4J^ 1 ^ *3 a jb4LJ9 j-x-iJI 4L4 jjs 1 ^ 1 a- * m j ^Ul ( 49- t _ \ . u JLSLH XLJ9 jj_S' 

4 jjjA_tJI ;Ll_>-MJ 4 _>.l ko H LLi-JI JjLjj a 4 »L AdJjLII j >1 ^>1 jq ^ ajq nh f 

fg >* aIJj idJL^g CiLjL^-g j-o LjLjL^_S ^9 ( ^JLg-uj( ) LjLjIJLs j-o 

^XJI 1I1 1 4 m3 a II j 9 -I i^> Luajl . jj ■>* » H J-^ifl Xlj i_JL>_bJI Ji-4 iltLiLJ 9I lj a » i 4I39XJI J-Lo 
4 dU 4 JL 4 ■*•< < /i ^J| XiLwbifb 1I1 1 4 hiq i II ^ 9 - 7 Jl XjLli 4 jj_>-j ilibl^dL^ 4 -j 4 *»■ LLXi ^-Lc ^59-lX 

. aXL.»^ 9 ^{JI jj a- -a tl ii)| 4 hiq a II 4 -^jjjJ j-f-Zjj j -4 j-»jj 4 -* 1 4 -“j a 
4I9-4 J-S.J 4-xXi-i jj SL "j jJ.JI (4 t. 4 II 9^& 4 jjI Sift 4 g ; 4 II 94 -7 J9 i4 » 11 uuujl^l j^ j_>-I 
4I9II iLJLXll 44 ^jujJifl >44! _ 7 _> - 7 1 jj t-» ojJL jj->jujL^9ifl j-t jisjif) jJsL 4 X 5 LJ 




oLLh > a I -w oLl-iLLLilu U JJal_L« ^-S ojLc. «HJj ^qJu p i II 1 -j S. * Jl j-SjJuy OjLJaJI 
jjLua-o jb»f 9-1&9 . «I$.^JI j_i. cLJL-JI LULJJ £jj_uj.JI ( j_SjJI ) j-qJaJJ Culj» 

. j4^9j.^SLJl9 jLauJIj h a i tl j_4 J_£ LJajI J-4_uj-i lT UI 9 4_£l_bJI 

-: dLug-jjjjJl jj •*- --** H ^_9 iLdUaJI 

-:jL*JI 9 haill-l 

. < L; l j9-iujjJ) j 9 -s in Tl ^ jLjjJL x -19 jLjj ^7 j 1 0 i ST T ._i_,wul9j jl 4 tJl 9 h a i T) j^ JS jm. ju )£ 
LULJf j_« jHr9; v i ^ J>9 j_o jq K 71 ^JLJI ^1 ^ II JI9JII f>j.A >~< ij SLj j_£§ 

^JJ f 4 jJLJaJI I ^ * * mjj jjl 9 _^JI JjjLc 4 a » s, \ II 4 j^jwJI 4 JJLIH 9 

jo uL>jj ^9 j-bb jJLo j L ^ i— f j r r juLc. gt ■>» ■ ~ Culj» j * 1 1 jj ■ <-£jJU 

9I JJj->JLj bUj 4-X.J9 . j $->j£ 9j j. I J 4j}LjlJI 9 tLbLujJI 4_JLi-l ^Jl J9 -s 7 "19 4J9JL4 4_>j j I • • ^Jl V* 
. LL_>i j^J .1 j.j»wi.l9 _^>%J.l9 JL«jJI j^ 449 _SL 1 I 4 -^oLijj-tl jljJtl ; 9 _>« 4 } ^.Jl j •*! (j't 

-: u ,h.i;.n j 4 h ti - r 

d uJL m^ mjjj 4 JLv ^ ^_> 9 .j jJLb J^al j -4 I ^ 1 1 f I (>r iJl 9 Tl 4 I 9 JLL 4 V _ r -Lc. u i . h 94 b 

i A* ^Jl j ■*- ■>•* tl joiojjJ jJ_fc juJa-aJ 4 1 9-0 ^Jl J 94 S-I 4 jo^gj^-JI fQ_ujb a^jJU 4-JL*a 

t _ y JaL-i->L^ ^ i i .j 4 -j-SJ LJL> JjLLjjuj ^ jLS j |9 4 -SLlaJt jjL ^4 j«s s" 6 * j ' * 9-^9 L-^JLj 449 -L 4 

Luj-SL -4 4 _>-Lbl jJLjjj jl JjJi 49 _ 99 _£ 4 JM 4 LLjujI jj_tj jJ 9 . jbjVI j _4 J 9 jJUJI ■*■! ■ t ^ iLiJ jl_i- 



. la a : t( 

Metamorphic Rocks : jd >» t( 

-: I fj Ij j ) <1 

H t xh H T ISI 4 > > <T> ^JJ j^ULdU jl j >« x^ l( jf) 'N 7 J 

jLS" ^I^jjj jjyj jLi ^JLlJL^ dj^ I » 4 J 3 I 9 J ojLcI ^Jl g » x^ j 

jJaL U » ■>. tlj ^LiLijl ^ 9 jJa .— ^ Jj >. 7 1 T Olmo^c. j 9 _S.j ^9 >. 7 4 l 7 _L>- 9 I L 49 nij 9 ? LjLj 

-: Jg->oJI j it>l h o 

Ij 9 I 1 7 94^1 g-44j Ctd |44 J~j ^ tl 44K-4JJJ4 .‘I T,\ ^ . 0J4J4>. jjl_*4S ^jJI 4 J 4 UL 4 J4UUL44 - C| t‘< j ^ J 

. I ft >9 <• f L 4 T 1 J ; 1 JJI 9 JI t» » .>. tl J 4 JI 4 &L&-I ^J-4 44 J 9 - 4 X. kill ft. I 4-1 ^ 44 jljL4 04J44 9 I 






*•4 







jq ■>. ts\ H 

— : <LlLl^ <i tj ^. . a jj — 1 

9I g-uj-q'^Lq juLc. ^dJU .— dJL jj ». )) J9^ j-q dliLujJ ^jJI 

I q I ^ Jg->>jJI ^dJL> J^g j^.^ 1 * 4 17 K T 4 -fl-i^M-q 

4 jg-S_q I 1 II (<;•>.>• ; jpJ CuL) CjA^j tltdLa» jjo-q^LUl 4 -flJakLq j_£ LjjbjLLtl 
^LsdjJt J9JL j-o <f LJI dlk>ljJj9_S_JI j^ i w^a Lq-S” £Ui_UdiJ 

jiSjJtJ j-q jf L.JI ^L>-jJI OuJ J-q >‘l Tli ^9 . SjIj aI I I ^ Jsj-X-t V i f 4 1 1 OjJI jQ *s i«^ 1 ) ^_S 
l&L>gJI 4_)M_uq j_q jujj Lf J-sLIjJUg Cu-ujJLSLJI djljgJ.j fq-^MJJ >~i 1 •»• jJbL ^_S oajjujj OjIj^ 

JjL ^ tJ uJIj^ujJI j-q ^l§- u^jujb) j-jLjL Lq J>.xJg jl^ji dJl j ^LLjJI ^l§ji j-4 j-J L £ . 4 -SLmjLf £>g.ig 

. L- > «J-jjj - q <j_qt 4 Jj^JI j(_>«_>.i J-q q_>lg..£ 4 -q|jd 4 s JLjuj) 

— : Aiji) 1 O jJ **- — T 

hti^i J >9 Zjlj-J-I jdJU uk$> jg -s i^i 1 ) J 9 JL j -4 kjLuuJ ^^9 

-jL&LJLI ^_S Lj >~i C ^-LJf C)Ij9 1 1 Jl kdhjjJLj fc L fcdk ^ * 

^.Lc oq-qLxJLq gJl 4 1^1 9I JJLij 4 JLlA jgJLig ojq_>wq 

£LUI jlgjjifl I (j '» 09 Jj9JLq ^tdbjujJ 4Jg_S_g la » Ja t( oL£-l 

^ ■>> * q. : /> qj|j_>,j ^JujA la » JUsJaJI jg •* i<-> Jg_£- j_4 

. $L_Jf JLq_c,l j_S q j b ^ JLijjLi9 

^JLSLdJLI dlkJUJubJujJI I ^ q ft>l £ IgJ ^J&9 hlkJUJubJUjJI jg "H ir^g 

LSLlXI kj g 1 1 u uj^j 4 q >duJ Jj^UI 4 dqL> 4 ^S ^laj 
jg K J9 Oglg^l £LsjjI Jj)j9 -L*J I g-q x ij ^JLlall j n 1^ II 

j-q jg ^ 7 j9 . q^djb J-kULU h 1 1^> tl ql^l ^49.4^ &L£>I 
Jg •». ~i q gjSg jjadkJI Lq-Lu . « U Z: * -■■ * I q jJjdJL-U 1 J 4.^-; LujJLq 4 -flkkSj ^Jl a <r> 

. 4 » la 4 1 ^g AjjlgJLq kS 9 -a_k 3 jjsJ dU-j^dO 4 JqLx.dC djljgJj lajLJa D9 Ojlj_>«JJ jiajju ja 

— : j_^Lq c_)L_kul 

4 4 «d 3 ^Lq 9 I J ... aM ajj *. ./< t< jg_SLi LqjddLc 9 I Jl 1 -s IT 4 ;il 1 II «LJI ojL^ Jg •». ’i Tl Cjjaaq 

£ gjd^aJI kJl- 19 -Ijjj-q JJl 4 .jkj 4 j 9 I <LJLc. OjIj.^. 4 _>.j j ^ J ; d 11 j - 4 4 .LLSD 
. 4 n >'^q U. Lq_ij I I q ^ ■ ■ 4 . c tl C t kVI Jij jd js — <-S jg jk ^ II ^q J“l" % 




^jlSLdl Cllu-lluJ I 




t 







•LxJLujJI 4jjLJI 


LJjLJI 


kLujjjJXI 


^1^1 


!<■!■»■ Zit> - t>t> JJ> 
^uit,ma jjjJ-Ij ^ i c 
f^juuJLSJia 


-ic.i. ... -/aa - 11 ^ 

AJA.J*! 4-1; 1 4 JL 0 uLo^ 

^^jJLSJia j »j 


, A 3.‘ ‘‘J ^ t *3 ( ag-_>i->.uLjg..iJL) 
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j » 11 CUo 1 ^ jj *'* 1 j jJI (p->»-flJI ‘~* 1 o. ■ la jg_SLj ^Jl CjoI oj-u d .~<i ^ 3 < < 4-uLCJI ■* jj * Jl olgXI 
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jJ)lg_SLHgjl i mid II jjULdC 4XbLJ)g ( 0,1 ^ H ) 4_aJLU jgqbd<aJI 4uuJL£-\ jIq q I T ^ •>. jL^jlu 
uXbixn <&Ls ^Jl udULjbUjJlJI 4 a la : q J-o-ujI j_q ^LujgJI JUaJ ^Xti LLuJIj •>. 1 1 gJg-SLU 

>‘l Jjl T JLU • 4J4JW L^JjlgJ Oj_uj.JUI j-gJt-L-uj-jg ■ .1 ■>» ^ Jig JbJ.| ^4jp >‘l 1,'v ig 
jJs jgd X g 1 * * j I f ajjj Lo > 1 1 x j jLS >~< i x ( j £ i II ojl^ >>t j* •■-*> • * j-XI ) ' 7 7 f ^Lt J_g^ JdbJI 
|0L4 J_£ j-q j-g^Xu wg jiit h m f ( X> <1 >*’ J^-x 4 jI mo ^ fl «I_LjI h Itg jjjjJIg JLojJI j-q bgXjyu 

^LjujuUjJI 0 i fj -8 j j oUl 4J A JLiJlU J^Lx w \..q jXd-ujJI ^LjTLq j_ 1.4 oLdJj jg.Xg 

I ^ U » ,>>j jjJLaJI L^-Lii-jg k_(_ujlgjJI j.^o 4JJL4JI bill • ») < H oX^J 4 -x-g-Lig Agujjjg JoLl 4 j Lq_&g jxJLil 
blilj 7 og I ; ^ OjXmlc j-q jJLsV jJLr ^iJI LUjJI Jogj^K-r ^ q mj Lq^-S yLq-uLig LUjJI ■* * la : r AjIjXlf 
44JUII jj a» t( jLi jlg_ujL jJL*JI JljuuJI ug -b - LbJL^- 1 ^ ; “*j~ jlj-q-T-ujIg la ‘“j 1 1 * j-a<-»JI J^b 
4 jjJLgJ.( L-tl •>» * b-kjujIgjJI j-q Lq jisgJLiJ >-)g^i— ~fl oLXI 1 _ J _S l-iLujX) ( 0)L^_i^JI ) 

■jlj 4l >>)lg jljjf 4JL>> ^y-2 Oj ni 4 II ^ 2 ;7 1 4gulgJ7jjj^fl I I 0 jj-Slg 

* JO ^ j^y-Lc LajjIj 

J_q 4 j4JlJI jJI ( ■*• 4 4 Xjuj jg-g-Lq t 7 * » ) I ^ ~l -7. *. jxq JjgJaJI 1 ^ J^->- jis^Vl >~i *OjJU 

jLx-JI bl)L>-Lijjb4 >‘l T,\ ^g 4 jjjljLlJI J_7^ ^(Xsglg JLSLjuitl ^Lg-x-i Lf a i 1 7 

Cjj^qjlg cjqLjoj ^X!l oLlJ-I Ja-q ^^JLc. Cjjjf Lq.X . 4 4 1 7 4jg>.gJg^i-J»l 4XqjVl JX>- CiLtagg^lg 

•L^dgi 

: Ao-u3j( uL^j^ bilgJd^> jjul^LxJ jjXJI a_&lg_ . qjl 
fO-q-S ^Itl ^)Vl Lojg_>-gg jj K dJI ^Jqjuu l X bLt ^7 J^l j_q 4btjgbjujj ^gX.^ Jg>g * 

^ la xjj _)Xq AAi • ^LXijI ^14 bI>.JbU^il 4-q-S ) b^Lq-i.^-ll JLgag. ^y-2 Lq-^ ** Jj ** K ‘ .** ^ ^ t( J JbJ-l 

. ( j-x-gJI ^ la jijj blbj Sb^XqVU) 

4jbjbJ LjLXj J_i^Vl j-4g J-Xbgj| g la “■ ^gXjJJLO .— bjv- 6jmS JLq.4.1 ^-1-4 .quxXJI Ljl ^ i la Jg_>g • 

. j- x -gJI g h xjj b-jg-UbL L q j_q ^Xc.! jis^Vl ^ h i» ^-1-4 Cij^qjlg bl^ 
l _ J _S i _ 7 _&g j-x-JI ^ la “■ ^gXjjjLO j.4 j-lL S b ^-l-4l (q.*JLsVl jd3 » ■ i _ y _2 bill a >ug 4 1) blLXbia jgag.g • 

. ^j-x-gJI la -“j 11 j.^5 4 I x i.o 4 Lli ^ jiibbbJLj blbJLS 4j)LL9 bltblgji-x bLXi .1 



oJljLo9 ObL£ ^ la ««« J^_S iuLAjj-o j^L«f ^_S <Lb L>jdf <-jbLjujJf a 9^-9 • 

Aj^^j aJLlj ^_s ^1 uwL>LluJI 4 -LbJJLL jjbLJf ^Le, oIj^jlIjujlo Abo j_oJj 

■slaJtL Abb. 9 ojuj^jJj ocLbb OjjLLo aalaj^o 4 ^-g-Log A-OLo 0L09 Ablo 4 _il_k> Of i AJLfif a 

. Ajg ■>> * If 

&Luc <LfijLc, AjuLogj-fl juLxJU j>> * i bU 4 ■>$->■$ j&jXI aJuj^-l aJJLqXI j-4$ * 

jJjg LLfjJI JLq-ub rt-^-l—v LujJ f AbljJU j_£fj_«9 ^jJLII jo ajajJI dJi^ . Ajj jJ-S-juj^I 
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: 1 'i A j^jujbj jd *3 >>) fl ^Jf A_bsjVl OLS^d-l ^g-tuJiAdjg 

Eperiogenic Movements: OljULD iLuLJI ObS^-l -1 
bojV j-qJLujJ AbJaj oLSjo. ^^9 Epeiros = Continent ^jbbX J_yal jo iob-ujo 
9! £Lbjl ^yJf i£->p9 ^s-JI ( c Li 9! SjLiJ) jo OjmS «fjo.l ^Lc. >*9^9 Abbtlo iLo»9J9-o*. 
OhLbaJf j J t*>~ Lcf e-p : tl j| wAb*Jf ^JaJb 1 ^ 1 ^ * “ ~* jf du^^jjjjJi jj ■>- -*» Jf la 9-1.0 

,^_>wJI ^ la ««« J9O ■* la ««« * : a oLJa £>9^0 ^ 9I AbLil 
■-<* ^ - ^*3 OljbLJI aJM^ 9 5^39.2 ^ 1 -7 ^ A fj9 j ujlL A^.ibjVf oL£^J>t jo &9IJI I.AO9 

* diii ^f 4 1 >^9 * ~^f Ab c^yf ^ 



LSLjob 9^fj9J_£ j Q '• t p * ^ * 11 j^jO-VI fibub oLSjJ»l jo jt^lJI lUj aULqI J09 
f fiA* ) gba . bb>f ^Jo jjjO-Vi ^Jo, A_jo>bf i-i-yjfg^Jf j J tA~ iiu-v .AdJLq-yjJf 

P C ^ 

JLaj (409 .^-^yjjjjJLJ) Ale jJjVf > ^ * tl -^. obL£ Ub AbLfil j^s-bl ^ la ««« J9.fi ( IjJLa 
J^l> D9 JI aj ^jisjjLjkj jf j9J ja jL j bjjjjl jbj^f ^bajA j^ A>LuA d jf 

A 1 J9 la AbLo) OjJLaJ ^ > "9 f a t*> ■ J^LaIaj Oj.qJLuj) ^JLlf jLfijJf ^ b 'T 

Orogenic Movements jlj. 1 jjoiUAAjj a-jlji bii^jj.1 - r 
ajuj-uj ulb^ ^^9 ( Oros=Mountain ) ^bb^Ut J^aVl j^o ■< a I *«« a LIajI ob&9 



Ol j I 0 t t jbjjLu lu-v ".I ^ • t-> tl J_SL»a« &p9^9 OtjIbJJ AbbJf oLS^J>b ibjlbo 
Adhbb>» A^»fj|9 AlJJ j9p-4 Of j JJf$.i 1 U ...Ij . bJj9 AjjuuuJf bb_yjijj>f9 ^bbLxJf ^JaJf 




^_Lc ■* 1 la ljLsLujJL jJLe aJL lms j la « ^_La C*L£j^>l lIIj ^j| j^Jaj Lo ocLc.g 
jl JlJLj IcgjAs-g lj-i_>. JjLjuuJJ 1 ^ * ‘ j$_S i-ujjIgjJI j^SljJLS Cwhjfc aj-jujJLJI jQ -n in 

jIjJLoI Ulj JL_£.I j_g J_ujM_uj 1 ^ guLug A AjjjLjli CiL>L>u ^_Lc * ^ *“ * • A CuL£ 






4 _J_df 



jiljJ-lj jjjJgj jLiaif J.q^ujJ ) LuLj_Sl JLq-uaj jti I ^>j JLa* J-ujM-uj I (j 1 1 \ o( j_a$ 



. LJLki_>! . fj_ujL>g_io> . Luu^S j 1 la fl I J-q-vuj ) Ljjjf t*> >“j * >_fcjVl J !_«_>■ JaaMjaj ( u^jLllg 

JLo-jJllj q v 7 o U JL_i-l J-ujMjujg JuL^JI Jl g nt JLa* J-ujM-ujg (j_il . Luj-qJJ) 

>> 

idUjjJI f<j ^ ti . ajj^k-<JI ljLA.l9.ll ^Jl $Luom JLajuulj OjLxJLI a^j ^_S j^iaa 

. o^ULJI jLlgj 9^9 Cu^l^-tuj jJaLLc 



t » .^«~j ijLSjJ.) tlLLu a^jujJLJI jq -Vi in D^_tuuL> JUa. la juul : ~* Qjl ^ J( jl la_>.MJU j-o$ 
iidLdL^ c \ 7 tl j ^ N H qLIac j_o di-LJI AAjauujJI jJIg a Jl j ■ r jl ^ VI j_$ 

L^J A-xJaLs §f Adh^Ja_yjJI jj a» J( >1)1 « ■ jaj a1a.|jJLo ajjU jq -s in ■* «j 51 a ' a >i ">9 
udAAj j*_S’l J _) &jg_ua ,^-S j P>lg jisjVl gh >» ^jJI jq T in tig ^LSjJVI ^_S j-qILujJ Lcjg 
<lLoL> LiUJI <-iLtujuu jbig jg I <1 H aJLJsj AdJLSj-«J( Ja_jL&l ■* j 51 A L^jljLag 1(3 g g x ; 
iagjJ^I Jg_>- -< ■>» A A : 11 j Ul : 1 1 . j H g ...~j ^:*.jv./»ll J.LS’ j_o 1 3 * *.* La 1 ^ * A 






^ ' ‘3 * ^ ^ ^1 Jt tA oIjLaJI <LSp> : LjIj 

LSLf^c! i— ig-i_ > -g JUjaJ ^^.s^jujJI ^JaLyjJI C>L>j_9Lj ^u_SLJI ajLjjjJJI jl 
ajLjujuJI lIIJ.LS '9 Hhi jJr$ sa^-Ij * x la fl ULS^ g.J La^ Luaj^Ij LgjjV j la I juul 1( 

ajajcJI jJaJ CjJlS j>i I ^ J <- AdCAAll oLJ»l LLajg aa-LL^I UljLill jj a* ---> jo l-i^akjlJI 
Alj 1^ i t |&ja 1 j jl li ^JI H r r (OLt^L^ ju>aJI ^-)UVl jLa>jV| (aJbtJj-tsi U cl g I t II j^ 

uIjLaJI jfif j q nil * Sm /j e- oaa-I^ AllS ^aaJI j JLo <HuL£ * J * * *? ^ uIjLaJI jl aULaJI 
AjLLc. pjgAK^ag Sjjiill j-« I ^LtuJgJI JL_tuuJI jgAH-^a j_g aJq S o (Pangaea) 



Lq.-XLjj.JI jQ -s id Jg_S xjIjLaJI l ^ r S OjJLmJt iJ -&$ fQ 1 i 49 -! VI 9 (/ V* I ^ 1 1 1 m J) OjLf 

ojJLluJI ^x 1 ^ ■ S. J 9 ( /ffl ^Jlj-*.) I^LXbjujJI AajujJ 1 ^ ; a Jjj_i L&j^ x ir^g JLbjjjJI J a jjjI ^LsigJI 
ui> *j‘|^ j* i f * j^JI LJljLaJI V jJLfg ■*■! la ■ ^ jbub£ j q 5L j 0 ax *3 ■ >»■■<* 1 1 < 1 ^ ■ l jj 

oL-i-l l_iJL> a-Ls I ■>» » j jx. oaxL-xj slj-x-i ^Jl Jl j «*< OljLflJI XjIajj a-taJLII oL_i-l 
. jj-ijjgJLjjj ^LJ I jxj fl_ul x.JLi.1 I c I <^>gl txi_*-~l jl ^Jl aIjuj j$_J_q f f * ^Jljx* j_« .-th wjUl 
^yjl jLiLlj Lq-xujJI ^_S Ojlj->«J.J 4J-SLJI kjljLjJJI ^jUjJI jAX-jJI I AX J i >■ I ^ l-j-jjjJ AJLj U 4 X 9 

j“ jji ^ u jjjj Lr 1 ^ £ L^jg Sj ut Jl * * jJx xJUlx o^a^ LxfjLuJt j'l 

I jl a jj-fl ) 3 AdUgJ-j.) LSL)j-«lg wLjJLq-utJI LSxjxl Jlq Oj-^-SJI XljLxJI .-Sl^x- ^_Lx 4-»xL>. j^JaauJI 
. ^jLiUI lxI^JLVI 9I xx-jx-jJI Jjl a j JLxU J-ujM_uj >~i t a~ij) du > LJIjJLjjjIj 



: jjLflJI iupiJj OJugJU JbAljjjiiJI 

1 fll ■“ i _ 5 _LJ ( 4 -LLgVI jl VI LqLx ^ m ) v jx aj)j U Jaj* jLj jLujJai jx j » ->. » *> ^ s) LoaJx 

Jl jjUfclj_kJI§ Lx-UJ-j 4 -llx3jL 3LX > a i f jx xjIaX L^J t ^ ■“ * ■“< ^jjl 0x^i-l§ 



: ^Li Lq 4lj jJaJ 



H h i t g 1 1 <lL)Ls jjL*x ^Jlc. ^Ul j 9 _ 



1 ^X : <Lf jJjJI 4 ; jlu a t->l ■ * > < ( I ) 




jaaj jl i 
L$±j$SJj 



, jj x t( ,_L.U jg_SLi <LLjI jXjUJ ^ ... . Ul : j t< JL^L jjLLi ^Ulg ajj^I axjuiL^I JJL^ 
w ««« . Ul : » H J(_i| ojj oL4*l I ^ .»* j ^ U* jj x t( ^_s m, ,<.,Ul:«ll jjLxJll 

i^JgJ-UJ ,j-L— aXIjxai ^ t-» «~j 
cri ^ ut . h l itl l jUl 

jm! 1 2 jg ,4-flJJL^I jj id » Jl 
ajj»j u ut 1 hi i t II JL^I &L£>I 
jXtJLj j-SLf (Ailj.J^jl) dix O 
w jlu ■ la I ■ « t< *_<JaJLJI £^ 9-4 
•; -h i ^i I I u9-^j ^9 
j^l t I 4_ujIj J $lj->-l a lx 9 

4 ■ “■ a la I ■ « * ( LxjLjI 9 jjLxJLI 

J Q < <ri I I j^J 4X 9-0--S-0 



^yUl XjjLtJI 9 1 4 dUg-UJjJI 



^4)1 tfltt 4 -LuxxLa ULlI I 






cu_>- l _ r lx ojLi J-S.J 2 u. >>« j. ui : x * I ■ -i u SVI jojLi j-SLol a a 17 •*« o AduLaj x»ljJL 9 «Lxl ■*• *3 S . J 
j_«jJI JM_>- L^j^jLig ■* j. »»<^UI ; * H . .1 u 5 Vi «_sM_L>l 1 J >-j Q au LL li fc l ■* ; *J ; 4~ 1 j3 ‘^* * 11 
AdL >*■ .. Ul ; « tl olj-dJtj JjLqIj du> la •_ la -“j Jul_>- ajjjIj j aIx L^ajl xJJj g xa-ij L^_£ 

.^jLi kJljJL-l X^xx- ( _ r Lx Jxj Lf J_SLiJuJI ^ *; L«-£ xpil ^_Lx <Lbj_ujUJ 

oj_*JI ^Jl JjxujJI j_« aJJc Ajj^JLa JJxj ^ a x-Ix J & I <UUI <Lojx>-tfl f<) 1*1 7 il : ^xxJI ^LJLI ( f ) 
fQj (oLuxttfl 9I ^_c.f j_U a a h i 4) JxTjlII (S 9 b **• *0 iAjWI u-H ^Igjxxtfl ^Ul j^ gjjJu$ 
a-ujIjJuq 0 ■ la a H v 0 •». 7 II ^LLU fqj ^ jj ,‘3 • 11 XjLIjlJI p.j JljgVf aJa^l jujuLo oLLlJI a a la : a 

:JiL>- j_« ^jLill oL>-jJI ^Jx JxLjujJ J- > -ujJI 

J_JI_il 4_>>. LLi ■**! a » la 4 -LlA ^Lx ■"• a 4 1 »■ I o t-j-ujlgj ^-^9 Adfv a tl Cilj ■*. 1 7 II iLxuljj - I 

oxjxxIj JJaLLa LJL>- XX.9J) tltxa» 4 -L>L§ 4 _Sl_>- AdOwL-a J-blXx ^ .‘I II ^.Ix ajjL^-I 

IjJL^ 9 L)§l JLq-uj &J9j-dJI 

^^Lx AdJl9JLuj| 9 Ajjl X4 dlu j -3 5 f| x-^-lj-x )2 ^_&9 p •*- ApjLp^X oLs_Ud j_dt_Sl_s»i Ajjj lj J j^9 - i_J 

4-fl.LL-x.o 4 -Llj ^_S XoL£ J_bLJtl axx jl ^.ix Jxj Lr ^ .. ■ U « t( ^LaJaJ-U LJL> Lxj 9_>9§ puJjJLJI 

•^-lU-l I {j 1 1 1 H 9 j-c. 

: >UI AdCaxJI oLpJ-l > < a ■*. ^ULLa ( f ) 
^Jl Auca-a JI oL.jt -1 1 il v 4 -; L^J j_« £j9_i jg ». i^i tl j_o ^9-LJ.I o^S-JI 1 a ,ni j ^ laj 

JJLo 4 -fl.LZ-x.o CiljLs LtjLjJxijI p_£,j jpJLo J_S.xIu 1 ^ ■ ■ < Lqpi ajLwj-xj JTj ; *~' 1 ; ^ 11 j * t( 
SpaLBJI LJj-uj-S xig AduJaxJI OjUUIj LJIjJLujI a-L^JI LlAjj-S| i— i9J_» jj_>- LS_jp«l 

a U /> Ulgjjg^. j^sjl I ^ ^ I «- j 1 U( 4.JJL& 4->-Ljjj.o tlilj ^-uaLXI ^9 A -7 4 la <* £)Li 49x^9 ^Jl 
kjlj^-l *LSj->- jl I J v 9jpj j-SibJI axJLjuj CjIjLaJI j>i tl 1 II J_L^ ^Ix. Xtlx>-^LiJf uxujI^ 

L49 JJytl^l <Lkx*.JI jig A iaL> A xj 9-L^»I jQa^^l 1 1 7 I ^ Q I fj 9 j u j JlJ Jjli 

aLS LUL^ jojLxJI jl a^9j LoLc a ^ jI ■**' a Lpxxj.il 9 ApjgJ-J.! LSxpdl j_« J_SLj XiI i 19 jjjj j_« aJLx 

j_>-Vl j^ I a xJLj sjx>- J_S xJ_p£-9 jojx>. ^1 >~i 1 1^1 a H9 ^_uaUI ^_S 6x^(9 
^■Ut ...-. x^.19 jjjuuixfc j^ dX->l9jJI jtAJU ^piL; XX-9J : 4-JL-DI9 AdJI^db^l jp^L>Vl ( i ) 

AXJ9I xtLiLJ J9XJ9 Jlj 9) J.*i Lx-f >‘l 1 a ^ . laJLs 4-x9-jxLl CjIjLxJI j9->^ix» ^_S Aj^a->^La Ctl lax^l jX9_> 

.jiaxtdJI 1 ^ «*a » j CjIjLaJI ei.A jo Jl .^*.V( ^Lx xU^ JAJ9 \ i j JI9 A09JXL.I oIjLaJI ^9 Aj^j 
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I U d 






Hi U 
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» .W 



bljJLgl jg_S.jg j^i t ; )) I ^ i^n t J g iovgJg-oM t- d UL^IjJJI : oljLLU ^g>.gJg.oi.| gl_L«JI ( £ ) 
x ■ t( 1 ^ « j j-L. oxxLog * 1 ■^ > * g oJL£ JLof.1 .‘111 jl Lf M-gl SLlg Ijl^-g-L-mlg I a nil i 7 g 

ojJtJf ^Jl joLoj-jifl L^jlj i la jg Ll^JI ogJ- 4» - JL_> jo JajjJIg ajLuLLUI —Lb A.LLgl j-ag 
^j-SjxujJI jJaLujJI I jL-ajj-SV ^ j_> jlJ I jJaLujJI >‘l Jj. ^g JjjitJI ^Jl LJIj-LjjjI k_>j_£ JL.->- gJ-jjj-l-ujg 

4-og-L^.I LSo^g^f 

: jjLiJI ** jj la ■ J A i^jl T 1) ( ) AjpajJI 

<_w l_S j gJajJI < LugJLJ>l Dj L .1 — II aI jLaJI oljl a II Ajpall Jg d gj I T 1 1 ^ 1 

4 ** ^ * *g j-L^JIg Lgj^il u^Jl> j^ J_£ ** ■ g “ g LJI^IjujI ^Jl i C .j /.i ^g o j yL / 0 A> lg 4 I “ ^ 

1 « la fl 1 (j a < 4-SjLj 1 Q~ a j fclg gjLaJI .iLLi j_g tj-^+S clj_>.l ol u . aL_g Cjj^L 4-rjJiJI aL-i-l . . a ■*■ 

4 1 I g — jl_£ oljLaJI .‘111 jl jgg*^.^jg 4 jjJ-^JI g,LaJI 4-ojjg 4_JI_il oljLiJI gJg-SLg jju-iLJI j_g 
L^J j-x-iJI gj^ xjog j.^i t . II 1 J jjLJT ^Lc, 4 -hjjljLlJI j_g *i^ig olj_f la uj|g j 

L£l ^lj.jLi.1 I ^ xjjgjg I 1 1^>9 xjjoM L^ilj-xlg 
4-fl-»JaJ jJI ^1 ggxfcg LjJb J.dwg_xJI j a -i-l — 1 . I g f jxs 4-ogJ-j.l ol lax^t) £ Li a-^O- 9 0< 

g-Lx^-l XjLujIjjJI Lr ix bLgJLclg . gUU .x^Jv- iijLi, ■< .1 ■ ■>. n ljIj g-gJJ gJg-SLU jjgJI iuxt» JLljjjJI 
4_>.j_>.jJI pf 'I OAjg_> CtLgg 1 1 gg XjULu LJ-gxi iLcxxJI ^ ; 111 ; t " >l : * 11 xiLujIxi 4_^l_>-g 

gj-^Li CJL^ j! xjlj ^JLgxujJI o^S-JI > Lgj 4 j g 1 1 II JsLjgugVl jo gJg . a g i— 

.. la a S -t-l 1 jl 

: g^ ^Lgg (CjIj JlgxuuJI jAui 1 ^ ■ a xJg-S-.u.t.g gf 4-\xmg iLij-laJJI .‘111 CoL^I glgxujg 

5 duyLaJI 4->.3->jJt >M II uxw Lg 





>Kj>«U J JLt>- 



:^lgjVl AxjgJLSLj 

— jjj.Slj.jl gl g 1 1 II iupaJJI gi^j 4j.ij 
1 d ‘ ^ ** *3 I^IA aJLmj jjjSjLuj — j a i Igl 
Lr lx LjjjLjjjI j-g-'oLig oUjjIjjJI j-a jujjlII 
^IgJI gxx j-g jg K g ^Ja_uj jl j^gl^JLSl 

Ls-g Lg-^M-? gl 4jjLi gl g Lgl gj .j-*S 

agX4K .‘I g hi II ^_S f^S I * * ^Jlg-^ ^1 .1 
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cj.^9 4_JLc, JLl->- JjyuMjyu 9I ■* a * t CjI a 2 »>tl 9I a a j. n r Ajj-so (Jq a uj) v i f a j_& 

<iL.jlj9j.JI J Q oljLo J9_>j u 4 -ujg-uj^-^ j.jL ai-La-i 4-c.j-uj-i JLjf a 4_Sj_> iUj^Ju 

. Adu^j^l DjjojjiJIj a.qjLi^I <lJLuJ( h l( to L^-Lc ^LLLlS 
Lg-Lo Lgj-iujJ) ^ q m'19 ( LsLLS ^.Lfif ) 4 1 1 il AdLLJjb jQ jk id j_a .*■! U .. j 1 >» ; 1 ) jLt.L j j SL "* 
^IgjVl jLs jJJjJ JLljjuJI ^ q m '19 (ail-L£ J_si ) LLoLl. 4jLJ lj_»- j9_x.*3 j_a oIjLaJI jj S. '* 
AjMj <_JLj& 9 J q 4-1 oljLi Uilc ^Luj^JI j J ~ (Li ajjIJsJI J i uj) JJ^jJ ■< 9 la 9 ^ 

: Jj-^a-LUL 1 ^ <<<j > <j ( 4Uj_>.LLj) ) <4_L^l9 AojLb9 ajaaLJ l _ r A a_£^f j_a ^I^Jf 
jJj->>jL » Culj. jbjju t^9-S j-a LuuuLj 4 -JL-iJI a_Sj_i-l ^ a uilg — : Ajj-cL-UI A_Sj_i.| - I 

iiu> j a j->wi.JI ^ >M T v ^9 ^ U : 1 UV( U . ^( K <..j .o_>. Lg_£ j^Ll j_c Ia^LL^o 
j a jJI ^_S Lg_£ jojLi jo 4J4.A u h < •>. a ^9-J jj ^ 7 j — U-lj. I ^9-UI j-c. ^jjJlJI £9.JJI jjUu 

u h i I hV)9 j* h 1 ^1 ^ LgS oljLi dja jo 9I ^,.q_>.^l 
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2L«^YJj! y i d£ 


4-j-L^.Lu l 


4-UjL^J d£j->- 


--— -1 




tAjLa 


J </^ 




LSjic^Luij ^ 0 ,, 









Lg^jJaJLj aL£>L> jos-9-J JjJL > i r l_.1u.LJ9 Lai a_^JI LS^il ^ g m'19 — : ^^JMJ L-jl a 7 II LS^J-I — f 
jj9_SL ^1 aal <yi 7 tl I.L& <-<-lj> jojLi jJLA-9_J jo LSj_£l j9_S.J J-S9 Lata jLaal 1^1 7 J9 jLiJLLbi 
uil L<us j_> ; JJ>Lj j* ■ la ■ »» j4_><9J jo aSj^I j9_S_j 9I L^l <7 ■ ^ 11 JjLa a a **« «A> AlJ-l^. 
jjL^9J jo oJL£ I jl Lai LJL^j jj_>- jjj9_£ LujuLj La_^ a a 9 -7 Lj-so jl9_ti jj ^ ' ■ a _>aLVl 
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J- fl -ml jhi^l j& q Ju-S jji_s.9J.JI jj-» w u ; ^ A . ^-Vij I g ff>.i> >•! 

4 

♦ ♦«*» „ 

LS-j^ql ^ jjjJXf JL_>- JLj«. J_uj^Luj jj-SLij LJ.J. ; J • jj ^LuijJI 4 a 1 h ^_S jjUiJI ^jJJI 

la ■“j" t( j-x-iJI LJajI _Uo j-^Jaj L q-£ aLugJL^f 

j. 9J_*3 4jg-£ * J.^.1 4il_>- ^J..& 4_Sl_>. 4_S j_q Lujuu -: 4,*i5fjJ5n 4_Sj..il -f 

jjoLjjjJI jLuj . j__a jJLq . j<_SJ^j 1 ^ : £cUj jJig I a-j .~<~< gf IjjjujySLj 4 - 99 -uj-q aJI 2 7 1) 

4 1 4 t Tl ^ Lajl j^Jajj 



v 1 \ 




5 Lu I ^ V I 4 S j_>. £j jjl 

< tt a ^LujgJI ^_S ijljJ-l JjjgJ jjLaj (-j-t-ujij <L£j.^l djjJ^ : aLugJLSLlJf ^IjjVl iL£j_>. wL-» 
i 4 t*» ;! *■ jL&gi j^ LJjlJ) 4.JL»JaJf ^ 0j9_s-9.ll OjL^aJI ^_S tLJIjgo J q *»■ ujljLJ 

la-j-^t la ‘“3 0— > jjj SJ (-j-fajjjij oo_o.L_39 4 4 9 g <* _> I9.il jj§_£Li 







A dJgJLSLj dJ Lt-iuj j-SLol ^q-JLx.JI 4 h ij->- Lr Lc ^Ij-o J^- > >-iujJ3 AjojIj i J -4 

^9±II. j-19-i-il ^-SLjh>V| £9-U<9 ^Lo-ujJI ^.Sj^Vl £9-LJI . £9-UI . ^-IL^itf I £9±II 

< (3 T J 0 Oj i T ir*> tl j ^3 AJJ-*JI ^yJI 4 _SL- 5 ifL u ; E~l A J) . 



.4J_da_> ^ 




OjLaJL LJL>. ujaj L«_£ jjaiIi gJa^-ig jis9_>. Lujuuj OjLaJI JjJLiJLS jJjg 

J_S (<J >11 r,0 _j jjJLl c la J JjJLf 4->-lj^l ^_S 4_t,jl§_>. j-q-ljujag J o j-X-dl LujJ CtdL> 4 ; AJj-SV) 




■-.I ». I la *>a 1 1 4_Sl_£ g)gJL>.y ^ 4 ^ j ^ £ Li t Lud>l$ OjLaJI 4 _>-j_>-j JLgjLLml jl g ->»~j 

. 4-Lj iV -t -l Au4j^l »< ■ .j ~ C t t l . 4 j | t LI 



JilliJI 

4 jJLu4 AJ JjJJJ 4 du4jl 4lyL& jJx d4 ALu > j4^l jJaL 4_SLb Dj I ■ r : 

l 7 J.A jj SJj 9I IjuAjIi IjLoj <_u_UU Jhig AdLdajV) Oj_UJ_flJI ljLLu 9.JJ 6JbJfc.l9.JI iJ±S- 
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jjjLlaII fj_& >i)l jbjsJ-jujLi HPfl aLc. jJLjkjj jJjLutj ^Ls AAJ9 aaUaUI aJLIaJI jjaaj ^Xc 
aaIIaULI AiLb-U <LJ_SJI Aj-q-SJI jj (Earthquake Magnitude) J}itjJI jaJ j~ :kjj jjjL_L« jm 1 in 
bj-kfc l _ r Jl9->- ^Vl JljJj ^9-St jJ-S jk> aaJj ( 1 ) (fl-Sj-; ^LlaII Ij- 4> JljJjJI Iaa j aa^i ,>fc 

• J*»LbAA 



aii “ i 

5 < L u ^yi Sj HI 4 J( j A i.~> f ^ C . «l " ««« jJ Jj lftJJ) 4 i ir*>l "S 1 * 4 * IjLo — 1 

^Lc, L&±a JSjJh U 9 JL^JJ iLJLJI jJ-i 9 jjIjUU iLJLJI Li« j-Sil -f 

?jQ \Klll 

djjLuaJLiXI i_<_»juI 9 jJI l _ r A L « 9 ^b-JI (LSaJLJI jL&ijl ^Jl jjj-j ^JLJI AjJL-i J I L^gjJaJI Lo -f 

?>iUi ^ i^UI 

'L^J ojbJ 9 U jb^l 9 _kjjJI 9 ajjLJJI 4_>>3_>jJI AjjJaJ oLjIu Jbsjb ^qJ-S-j — £ 

Oj hi a )( j(j 4 7 ui( 9 J-SLjJj ^Lc. o_>_Jb Lo 9 Luj-Lj lJuSq ^^J) 3jb_*_i <j ..*> j ll Lq -0 

5 4 i ^>jVl 

'JljJjJI^U-l 

*jJLS*Jj Jjgl ji 4 O — JjJljJl — <Llj 4 «jJI ~ j r J* ***** ‘ ',it *>1 — V 
.JljJjJJ j.^jJLI 4 h 4 i j>jjJ$. j_S..c <-LlS -A 
: Lr -oJ.jeJI f 9 -^-lU.b JajJLjjj)-A 
.jisjVl j-4 J^- x - jjj J-«-£ u-Lc L*J-£lj-« Jjtfj -I 

■ IjjAjIi IjLoj t-j-»-ujJ 4-2 9 9 _U a 4^- 1 9 . J I iJ±S- Ji-JUi-Lq 4 JLJj_u) tb..»i?y >jlj^ — i_) 

.4_JljJljJI CtVI ^Jl J_-a_) j_o J 9 I lT A 9 Ij^> 4_*j>jjj uU-^4 - »• 

.^4^JI j n*>i H >1)1 2 I h ^_8 b 9j9 i h uj 9 ^_S •s »*> tl ^JJU j-c >1)1 4 1 h ■>$->$ - I 

. 4-J4J-lLJI ^-Lc 4-JI 4 UJ 9 fl >1)1 4 ■ t-> J 9 _>- 9 - >_) 

U ...Jt llj«..ll Laj 9 -»- 9 4Jb£ 9 j q I J_>»-JI L y^ 4-Jb>jJll i-jJLJjjJ) J_<: - >■ 

•>_J2fl JLtjk J_ujM_uj 9 gjlj ^1S j^JJ (q ■ la x 4 9 j>^^I jjj SLj - j 

=0JH 0 jLi-" 

■ JL- lu JI jJ ■> ir *> 9 Lo-n-IUjJI jQ X ii*> • 
.C)ljLLU 4-JLJI C)LSjJ.I 9 JL_>J.J ibJLJI • 

.ib&jlaJI AjJIUUI 4 _J 9 Vl 4 _JIJ.J 3 .JI OLs^l • 




ifiidLiJI tjLjjl 

onjLJlg £ UI ChW ^I^jy jii 0 jl#2JI 

wilj A' 

i jl Ijilja k_JLtaJl 2 _u^j oLJl I JL& ja «.L^.uVl Juu 

j" jj 1 * 1 LLiJ ! |ftjb£jjuiAj ~ 1 

. jQ ->« >rt f( ^_Lc 4 -*->-jl-j»l ^jJLtfj .d-jJ^tdJt ^$JUI jo jjULi -f 

.d_jJl_Lll |fi 3 ^ — f 

.<L>j_x_iJI ■ 1 ^ I ^ : ^ .>> •:*. ^Jj| ,*.<j U ‘4.1 £j_uo — i 

.djQ •* 7 tl *3 j * a g-u3$j —0 
■^-SLJLSLqi d-jg_>iJLtl j_iJI J_dl$_*JI -1 

*t . .i . /j . c t i a «j * t>j a . c . .1 c , n ^ -j *■ * ii jo jjLL) — V 

.tluJtj-J-f jLJLuqduSLJt d jg ->» 7 T( jJI £j_uo -A 
^JLuJf J -q jJ(g J-fljJI jo jjLij — ^ 

•i-i hi in U j->L_J,l u-xlll ^jJll <_9jjLu -1 * 

. jLb-oMJ ^ o v ^ t) J_o_*JI - 1 1 

^JL-JI J-q-aJIg a o v (j H J -q -«JI jo jjLaj jl$ . J^uuuJL it) «~t a U £j->m l» - 1 f 

J^l^^l Ju^jujSIj - 1 r 

. j (j i I t u o v (3 t l J_<j_*JI jo jjLL) - 1 i 

jL^jVl aJq q ■>■§ ^LjJI dJ$-q-> jo jjLLj - 1 £ 

.d j ^3 4»( oLJU lJujJU jSjui - IV 
.d^igJ.( oLuq.U ^jJLLJI 9 u o \ J t) J_o_*JI jo jjLaj - 1 A 
. jl_>wJJ ^ 9 > $ t( J -d -«JI £j_uo - 1 ^ 

1 ^ ‘ d J-£ ^j-S ^-ujjlgj-t) AdLfcgJg .AaLLLipt j^k-iJI JJsLLo ^J_c ufij-aLL — r • 

1 d ‘,'3 ^ "‘ £4 * 1 1 g_fc|_$ j_£jJ - f 1 

. aj jbjjig dJ»m oi^ajJI t-j-uiigj jo jjLaj - r r 
. ajjJLJI j *3 SL * d » d > ^ g ir >3 t — ft" 
.aJq d i U djpJlj ddJLdjJI ajjJLJI jo jjUo — f £ 



(JiuLl J ig J^dJIg xLJI oii jaJI ojl^xll 

J-ol<) t II j^jL, jg . j-oj-JI j^lJlIj V CljLj jjuujL^j j-o l L? g h m ,jl j ^ 

j£-t iLLojVlj jhLLjjjJI j&jC j-SLJj .jj_>wa AJg 0 >>m Ja_>.Mj jl j_S.dC if e^ia.; aaLx a-iLLL^I 

il>Uj Mi 4 i .^Lpl jjjLi j ^ jJJI 4 1 1 o^t u^il Jjl)^ j ■ * jl j-uLUl 1 1 ^ J 

.j L ^ KI 9 .^jLJII JJ«x .Qj iT>l H fQ_JL 3 Lx j h 1 1 Ltia»Ii .j^-1 ^Jl jK o jx JLx^JI J o ^ I jl 
jLJL£ &j9_x ^_s JLaj-JI oax ia_>-^L) LLil Lg-S J 3 *j >» 11 aJLlaJI CjIjj_>-§JLI jx 

j-g-x (axLum j 4 _Slj_Jl 9 JjtfjJI jl Lg_S ^LjJI JxLx Jtai jisjVl J-S— w jajLu I j ^SLftg . A a I xj 
j_£lxVl jAJL d duAjHI Qj li lit d It I Iaa ■ > dddJyUU jAjVt jdJLf jdkJf JxIq t II 

(Ax-il ^_s lx_S ,|^h >» ^Jl jis^Vl jlsLj jx Cil ii o ^ A -sLx) >M Jj> ^ 9 .^jxLI j_£lxl xl x al^x 
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a *‘j S. 1 * jjLjlJLI j>i i i j -4 Iq\v jJu&I ^-La « ^J| ^ j -i ti j^uuuLSLj lT a ct-^LJL^LJU 4 jq -s 7 II 
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‘"‘ ‘ ^ J ^ 1 4J9-S-U 

: Aa-SLJLSLdl Ajq ylll J-olg-C 
LflMl > yi9 oLkXI 1 4 ^4 dLuLjj i 4 J ( aIj • tlj . 4 " * AJLuiaJI ^ /i . C . d C . tl aj^aJJI a ■ 1 4 r j^Ij 
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j 3 .^. n >‘| j ^ a 7 ^2 iJLjti ^JLiJ ^Jl ^ I 9 .^l_J- f 9 
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jl fl j_>maJ| y ; ^.-^ll ^4 1 * la fl J^^JLLS l ^ » ‘“ 3 JJ Ajl 4 -S| 9I Ajl-ujIj tlJL^ < 1 9—uu 

- e # ^ ^ ^ ^ 

««■■>> ^ tl 0$ jJL£ Ll^LSj Ijj-xJ-4 1 *9 Si * > 1)1 7 4 H >lUj la a -“j 

: dLa^J ( r 

La_J 4 — uj! <3 SI 1 19 ( AdJjbJLlI 4JIJ9-SL09 ) g h jjj jjb-c j-o jjJI J_Lc Lj-S' 

^hlj iLsLfl ^-bLLJLI uL>jj ^Lyp^JI uljdjLJJ 

>> 

477 4 ~i ^Jl J'j ^-.^11 dLjjbJLXI > 1)1 <j ^ H >‘l xjjLc 49J ■ A X ->>j ^l >5 J 1 1 **J J* ^ : l( 6jlj.^ 

Ojj ^ 7 I I >l)lj^jLUI ^Jl (Ij ~N Ir^l II ^ ~t) tfjAtJ 9 4 II I q T H > ‘ l I 1 jlj ^ 7 t ^^jJI Jgj-A 

.Ojlj_i-l >l)l _»>)4 








j-l+S la x us 4^L.£g->. jj* *• jJ a* j J taj gl jg •*. i<-t j-o 4JL&- U^Uiai^ 

.<L«gLL«if tiuu > . l _ r ±c.i ^Ijg •*. ,n I) j a- qJLt J-o.J-1 uLui •slj-JLjj ESjg g h n» II ^Lc jla/ifl jJaL ^ 
J„S-JjJI aj^j-S jg_»i).i iJg-ul^LU * j *- la >jj J * • j hluulj-^l jq •». i^> ^_9 ^g.^bg.j JJj 
jg.ji^JI Jl "il ■* JL 1 q f j^LcI tluJIj >. 1 1 A^Ll^lSJ) 4-Jg -s'! Ibgl ; xJJii-fl II jAJLq JJJ>- J-L Lmjg 



. ilU j g la ■“ .Lg^SJI 

: (oLil^lg OGUUI) oLJ-l (i 

jisj^U ^ la m ** ‘~*l jg £ 4 >‘l j ^ a ~tg >~« i7 al [ _ r S oL_£l J-«lg^ j^ljU LLJ-c. ^ a ■>. j if 

.4_SLSLjL« L^Lt^Li fUl ^ L^h 1 : ** J3 *» 11 J-^f9-® ^-9 gl 4 jjJJI ^_9 ■ ‘j idj LjLjJI jgjyjfc -I 

1 1 * »> ^_9 4_o_aLjjjJL fg AjjjJlj a -v ^y9 j-cLuaj £_h_ujJI ClA- ^Jl oIj_jjjJ»I g LjLjlg_iJ.I -i_i 



, JJLJI J^lg_c, £« ZlSj »% 1 1 iLLig 4-SLSLa-o 

: 4-uL.q^-SJI 4 jq >. 7 II 

■sLaLbbl A-vlu jjLx^o 4Jg-S[ 4 jg->m^aU wLJj-sJLI -*«l jg £ II JJJ>- : 4 -JL>.»-l 5LJI 4-ig ■sT >1 

■^-jl >o>7 n L^jjl Sjj \-c j-^U-sJI j>» * ■ LftjbAAj gl i o i ^ II I 1 1 ^-l| *7 1 gl jjalt 

^ jJI <m ag^-g l _ J _S 4.^3 !_>• »“ ti j_« a^jjJUl gl Ajk_>«Ja ■■■ tl 4jg_i-l ligjJaJI CjJ^ kiUj Jjj_>«.jg 

.ojjjJ-I higjJaJI £« jljjl ^_9 jjL*JLI tlLU g i i^i 7 <LJLu«.^SLJI iug— - k JJI ^ijJgJLI J^LsJI jmJLj 
lJaSU jl ojlj hluJlj_^>l j— - K -^a j^s f4^j^LuuL4g fu ^ I jJLc A jljJLjlJI jgj^aJU «L»j^JI j JL& 

jjJjg i^Lv g_il jjd4 JbjkJLdi^a iLyaL> g_il j^JLLj J-SLJI J^lgjtJ 4JLogLfl-«g 4-ig.i 

j-SU .gLujuLa 4Jg-a^a_4 ^Lc. wSifl ajljjI SjJL kli^LujJUg J-JLqJJI CtUaj jLJa^Vl Jag^jjj 

jjJJ ^ Lgjgl ^Jl j-JjlC . fr jujLJI jj.iJI j->-lgl ^-9 «~i I i i ^LJI lJM-ujl X ) o j b^Lijjuo (g^J ^Lu j-o 

jbJLj 4 I mil ^(Ja_uj jl .^LxJI foJajt-« jUa-«Vl la 4 >*< j >■ bJ^gjg^J LS-j-gl ^Jl gl jj4jjLg 

^ «» «» ♦ ** g 

.M^LLo 1 ; a la 4 j 1 oajjJ-l Aj-vLUI b^g^JaJI tliJw jJLi J ; j a ^ jLS LnS L<ucLg LjjlLo) 



: ^JL^_SJI AUt) ■+,“> If 

: A * ^-1 jl U /\Vl — | 

jdJI <uljb4 <LuA4> ^a ■* * » I ft i-'l . it C ^ l f jJJI uLL <l^L> abJtl jmjlj 

jj-bJI AjbLjLq^SL J| d-)Q >'ill fd^l j-d d J in q J»l jl_b_qVl jJI jjp 

juhJuuL^I jJLj d I g <( ji u />v> uaJv Lgbc >— 19 j-> j_>*J>.l M • n fl jj -*- JX&. 

.d-b^LJb u 9 )_ 3 L »9 J9_^_SU( 

: OJuuuuStff ■=* ■ 1 4 ^ — T 

♦* 

J->ju ^JiJI jqLa-q-LJ 4 -oL>> 9 j4_>>-uj-SVi ^_S <_j|jJtl cUI ■* t*> ...<j . ftjuua^Vl AdJ-q-c ^qJu 

.CiJjbJI ^_S 1 ^ ■ jl Sj ~ ^_S f^jabLcUl^ ajjJ-I 

: g-t-qJLJI $ r — F 

axLjjjJ d j I q f ^JajcJLI cLU AiLbbl 9! 9^-qJLJ) d j I g r JJL? Lg^ 

P » , ^ «• 

I&9jjujJG ' ** ~ 'J ‘ ^ ) ujIjJu^j^I ijJJLO Jq ^ I j ~ I ^ a> j ^ uj) I , il . /j . K. jy A. .^\ tf J.L&- 

.(^JLd ^9-t-ijjJL^ oLbj^£) j" ■ -f I j J bJ Lo ^J! ( jJLd V 

: 4. „>«_b_)JdJI AJLljJI jHU§ jjLxJU j 9 _S-j cJgjJa jhLJ udMJLd>>^l — f 

dij ^ ■ ■■ j jj 1 1 AjuajlJLI .~»i ~.j c t< jjJLi ^Ll. a^JLum-SJI a jq >> If J-c-x-> 
jbjl Lq.L£ dJI ^S9-Ij LbLs JJj ^Lc.9 . ajuj^»( A-^JajluJI £Lq jljjl ^_S jjLxJ .1 

jj SLj d_k^<_b^jjJI dldu Jl j^_)9 jjLaJLI jj Sj uS9jJs jo 

jjlj-i-l As»j2 ^y-S j 1 ^ <n II j_q iIi^9 -L -i ^Jjl jjLaJLI jf cL L JjhJg d^ul i g < ^ Jl Ajq •% ^ TL> 
cLG j_q d-»9->JJJ AduLL^d L^>sL» jJ-S’l j9_SG j^^Vf jJab ^JLt h t in £*£■ 9 ajlavjJLI 
J I •C LjyDjj lit bLJ j LJ ■'* * *j .Ji! la * us 9 d <ia d a» ■ A &jlja> d>jj ■*** *9 51 * jJJI 

c . _ c . ^ ... . .e 

jl Jjl- ddudjill &)JdUlJI jjdud ^_S I ■ m d t ft J AJjLJI jj q. .^i H j '^1 CujljJ>l jjbd 
C«9L^Ju3Jjt9_SLJl9 LSLJLI9 ^_ujG9^JI jL_ujlLaJI ^9 a^-ujLuj^I AjuajJLI Cwu(j^»I ~* 1 *3 S. * 

■AdJLuAduSLJI a j<) ->» ~t lb Lapb d_>jj 

♦ ** « ^ £ 

l^I ^jb jbgj £LJI bLo^j-S-II jd q -*-j ■*** Cib>» I ajk uuajdjLujuidJI j j jl< (l 



JyUJJL 




iluLLJgLSLJI jja» ^jjlo Jq -v. 7 jg jj_sJLI J I *h 7 j 9 j 1 U aV> oL^o ^_S j^.j^-11 
.<LuljJiJI dJU>l d Iq -Cg dJLf^j f 1 a la '•* ^_S dJj ; * ^ _‘Q (d-JLa ^^LLo^Jf LdLSLub-uj) 
.o^a.n-5-L ■ <d fl ^4 jjLlo jJI L«iij J I ~n 7 > f f 'j “* II LSLJLI <LdL> * 51 ■ XI jjj l4 (u 
C iJfc jj ^ * j Ij 9 -L w r La— •vULI jaL l a < ^jL4 9 _& J^jl^_SUI j j j l o ( v 

^ m> ^ 

>Lul^j Luu ^ <lJLi^ul1 I djLLdj d ■ ■ SjJ |jjj uUj ^ Lujou <LddJud 

.d^JL-g^L-SLJI d jQ •>« 7 >L jJLLj V 

dJI JIaIj d^uL^j-SJI -7 *j >> * U dddjJU ' ■ f CiyjljJ>t jjLid jl :Ajd^U»l 

jgdbjjjjlj-SLII jjJaJI d-LLdua-S j_g jj|_s^ ^Jl LSLJUg ddjU-J^LS' 

(h^ dJjLxJlt) : d-JLJI dJaLt^JJ Id ; h 

2K A1 Si, O s + 2 H 2 CO, + H 2 0 *► Al 2 Si 2 O. (OH) 4 + 4 Si0 2 + 2 KHCO, 




uuLLJ^L^ 



jd-xJLI 9_& j*j*J £• J) jl JJ-x-JI jju gt la jjj ^Jl UjJaJ I jj LuLs ^JLJLj 

duJjjuc ~* 1 ‘j S. * ^Jf dJ d-^LuaJLI jjLxJLI >"i Tq A Lg-Lu j^Ju j$i A^»gJI 

^JLi J_> axLjjj-; Lr d^L^sVl jaLxJLI j_a LSLutLc J— S ( 9 Ltididl ejuAd* 

>> 

d^L^M-SLJI d-)Q %. 7 ?l £g jJI LJL> y _ 7 _T_J I d-t-SLJLSLJLI a it) •h 7 H ul 1 1 a f 

j a* t<a 1 1 d_t^_hjojJI dJLJaJI CjuJlH 9 ^LSL^Ju iZju^j 
j) <* ~~ ^JJI d li) •» 7 tig ddjLJI jj 1 1 d-^iL'-a^-S-M d jq y 7 H ■ 1 g -f L> ^Jj LjjJai I jlj 

jjjJ»I J^Llo ^ LS-wa^ oljLjujli ^_S J 7 a 7 1 ■*<! C ■ l . >>. tl jjLlo ^ L^TLuJIx 

«» *» « ^ « 

d^c.ljjJI dd^JLlt ^_S d_>9_> jj h K jjLtdj j_a d-c.g-g_>«-d j_a LujLujI jp ^ 7 j ^j^-yuuLLcLllg 

,d_)Q -*. 7 Tl CiL I a t t £( 9 hu -7 Uj l a. a 

: udJjjjdJI^ JJLUI (u 

g ji h 0^(9 ^LjJI I ^ 7 0 J-ala-xJI j-a ad_a. d h >»(g-» J-oJJI d J a r 
jj a~ tl ^-dAAj^JL? J-ala-xJI ad_& J-SU 9 . d— — bj Vf 0LJ.I 9 jL>-JI 9 

.^Lu^JLj L^J jS dJ d_a_udj_a 9 LjULaJI dJ-Sb^Mjb L^JI Lg-^ 



* 



_ 








Differential Erosion : 

4j\LaJI *ul11±*o 4 a (7 J a \ Tl J- 4 I 9 -C. ^,\ h j $l^c Loj^Ix, j-jL-UJ CljkJJI 

i JjJLC 0^>jJ! jQ ^ t( ^1 I rt>f) 1 f t 0^>j jq -«L .-^ ljJLu jl 

4 ji ^ fVI jdjLu jjjbjLJLI^ dLJII h ^ LuLQg jduLu > i HI II iJL> jJ ( q ^ « 4 > I Tl jq •% Tl 

jLjk-*J( ^_S £l$-$tfl ^jLj 4 4 1 -vLluJI Lj Ij LxX I 9 4 > I >LuJI LjL^k^jLLJI 

C^'O) 

^) 9 _£jg ijbbJJf j_g jjsj^l g la uj 9 -bbj Culj» 4 jj ( j ». H J-bLUf fajjtjuj Ltj-Jb ^bpl j§_SLi 

■ 4-flJjJ^I 4-jg-xJLJI JjLAJ >~<7 jl <aJL>. ^_S iL^iSjVl Oj HI A II jQ -s |^> 

: C L^U^>4*JI J^jlJI o 

JLoj I j_g £bjJI 4 I g ^ Lo wS^Ub-b ^ b* J 1 j^ljL) ; ^ h 
( 4 -L^»-ijjJl) aJq g -tl oj_& j$.SJ§ AjjJXI §1 jj ••- II LjLI^q 
g h ni ^JLc. 4->j_ >. bLg ji aJq g *». o jl 4.4-LjLg Lgl 

L^JLg J-of 9 _c. oj_£. u 44 ^ tl £bj.JI j-bb > a Sg7~<9 . jisjVl 
6 ^^' Ci»bi}l Jj tl ^ jj . Clbdu^i 4iLi-^9 J-SL-ijj 9 (g_-s— w . ^b^JI 6 J— UJ 

. ^-LgjJI J-gLxJf j.bL> 9 . 4 j 9 JsjJI JJL.« jj.ji.Vl ^LUI L&jjbj L £1 t^L^a 4 _>j jg 

h ,M .^> tl d g I; j, o *■1 » . U ^Lt L&j9j_g jLLc ^bjJI jJI - ) 
>wj.^s jji j 9 -i«-wa u-l-c JLgjJb d-Lg-^l ^bjJI olft j-r LgjJ_c. 
^Lc J-gJU L/ Jj-ljM j_>«_£f 4-tLi^ j 9 -s it^> I ftQ 1 1 ~i 4 ■ : * la t( jj ■*-■>•* tl J^g 09 .^ ■**! 4 ; la 
dJL>- Lg_S Ajjjbtl J t 4 ; la 4 ub j .^9 6jjb 4 ; 1 t( jj jk 14 >< ^ a 1 7 '19 & 9 _>-j.JI ■'• | ^ ■ U tl J_^|_) 

. jjbJJLI ChJK-iJb I JjA ^ g HIJ 9 ■ • Ul 1 1 



J-g_u*j jl a <M .^1 tl 4bJJb>«-g 9I 
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V 

K| 


T 




L-iJ 






■* q U:: /> .'■!/) •>. ^J_c. jJx ^bjJI jjl - f 

09-S^ u •* -! J-SLuj JLqjJb 4-Lq- ^ l ^bpi 




4 _>l_il u i^i -t.) 4 . .>9 j9_Si.j9 J_S_jjjJI 9I £^bbVl b J - Lg 

*3 a q mLc ^bjJJ ( J_>LqJU) 

:C bjU^LLJI J-o-*-H ( t_j) 

9 I JJIx 9 I < 9 -L>_i JLqjJb 4 I q ^1 ^bjJI 4 » u ,^S~. bqj-ix 
9 Jbqj j 4 » 4 -L.q Ji - be Lr iJj L^jLS L^-fl- 39-1 9 I I ^7fj-m j-q 

. 4 1 I Oj ilil^ 9 ^e 9 ! 4 1 I Oj j b S AbA j 1 £ > < n IjJLjLJ 44jjl 

: 4 1 1 OjJI jLxO — I 
J-qjJI Oj-j j bbuJ-q ClL>du » jX 4 1 I q ^J) jb. .SLJI jQ ^ 77 

^Jl jLbqf 4ti4i j _4 £Ubjtfl j-q > 4 1 7 -s 7 

: ^Jl JibiJI j4> « 4 1 7 -s 7 9 j jbLoVl 
jj < '■ a :Longitudinal Dunes u: ...n ^i.:<ti - j 
jJLujJI aL^I 9 _a Ljjxbi-I jj SL) 9 J-SLjJuJI 4-bJab uj-q 
Lr Jl 9 _>. jbbe j jJI Jjjbil 9 -ji jjJ. L^lllql j ^9 q^jUb uSj.ju 
— ^ b>- ( 9 _fl jo ^ 9 -btl ^Jl 9 JLq_uuJI j^ (q-S - f • ♦ 

.ibjjjJI f <j »^aJb 4x».jbi.| Ljb>-l 9 Jf j-7->- 
J <7 ,7. J) ibftU jULSJI 09-^ jblSJt 

qqbbaJU 4 ^ ■*-< ^ Iajjuuu ^b^JI oUS-l 1 la ■ ««« j j9-Sb 

.fjbkLubl jb-J-SU( ^(94 j-iS 

jbJLSLJI :Coastal Dunes 4 1 1 a»L-mJ( jbJbSJI - __>■ 

J-^LjjjJI 6 v 7 q U Jjbq 4-SLujLq-iq 4 jj4l4>- liLu 4» j _4 4 4 1 »»bujJ) 

•^ 9 ; h q Lr jjj _>^9 Ajj j J - SLxjyi jo 
J iqj J4S9 ^bjJI Jjlaj JJLlij 4 xLqjJI jb.bS_lf jt la L<j-g 
be .^Lx-JI la ‘“j* t( jLLqi wLJLq^ 4 ui q -b jo L^_qjJLj 
a« 1 -^* ■“ 1 1 JJabJLI OjmSjUaS’I bib ^ «- .^~tl xuuuaj 

.ojj.ii.1 4 -blj.qjJI LjL«-qJLi^l9 




jUmVi (r) 



A i J LqJbj ^9-^1 ( i r I ,s\ " /\ wLJLj 1 Q '■ * b^aJLj jjj jisjifl ^ I «- jl U />VI Jgjj j-Lc. 

h >>i j I f ^j-x-b-9 bi-JLlJI ej_il Lot 4 > ,.^V f c 4 i ^9 i) fiLJU Li 9 ^ o jisjVl Jjl g f I u- 9 j^lVI j a » ■ ti 




: (4 > >) 4 < > 9 jl h q^U ^ q> (j H J.q-«JI Lql . bL b^bjVt 0L.JU9 ^9-^39. 4 ^-9 4 -JI jLiiu ^S9_U J -S 

JJL j-&Lub OAjjbjuu ^bjj jl la qVI <1 •«- u .^.1 j^ 2 ju Culj- : < ■ '.I C . /> J_q_c,( I ) 

4 la Si tl ji u aVI lj-xJ j^a LjLl^I Cja^j Lo bUj 4 -Ltgl j^9 ^qLI qljj-l »*< i 7 qJ 9] 4-SLSLaJLI 3I9JLI 

£ LAjjifl 4 -Ll„1-S ^ 9 j_>- i j ■ a j jujLLVI j_« 4 r 9 q x o iuL^JJf jj S "j blt-Lj» Ajjjti-I jj •»- 11 4 ^ 9 ^ 

.qlLLuiuj 4 - ^ jjj ijr i JLi I 9-1& Lq_£ 

J-ajlu-SI ^JLj 9 j-4 4 I q ^ Lq jl qSf) 4 Ll- 4 J-qJti u->> : ^Lb - q-jL^ ^4J-A J^fc(b-j) 




.( JJjxUl) A-bj-SJI 9 6J 



h 11 >>i i~i u-Lx j9_>_)_S.JI 

j^ji (r) 

^jLx-s u-S L^-&Ll 4 JJ- A JJ9 JLb_il9 bill 1 4 -jj-U J9J hj ()1 LqjJ-c o>jj_*JI jLb-«¥f [jr & Jg-b-wuJI 
J^jojJI JbjIjJu 9 ^ 4I »»j iiu> ( J9_b u jbj-Jl jl^jLifb v ^_ q_ujj Lo 4J9-SL4 1 ^ i^i t ; j-o J-b-aJJ ae>ih 

4 -u 9 b 1 ir'i j j_xj 9I jJI J ir'i j l7 -L> 4 JLc.j_uj 9 4 q X x ^_9 
^-Lc .1 j -4 J^-l-U j JI jA- x - b b-b-b-x j i<W) 49^>>9-4 9^4 Lq_£ 
j-x-JI b b ,n~>] iLi^jbjjJI glj x u-i Ibj-q^V) j— x -bJI JL- > 
ql9_uj oj_&Lb 4.il_x L^jjLx-q a-SjL J-LJI ^3(9 9I j q x^l 
L^-ftb-q ■ »J -/> * J-JLJ ftj x tl g| JL_il ^9 4 >b) u-Lc 
.(b-b-bJUJp) jJLL) JJLI9 ^_4Jji J-q-C. j9 - b-JbJ j- U9 
j9-b_ujJI QjmISJ bib-b-x : J^-b-LU -U u 4,1b ^ Tl J -q-JtJI (l) 
Cij-^S -ib-xq'^Lx LT ^_x 9I u b^> X9 JLq_,9 jbda j-4 L^-bLaj Lq 
j^ugjLi^ CljkJ ^ 1 r j^Lluj Lj$-§ J^ljuuJI jLS^ I jj 

J-S b x - b bl9 j9-b_ujJI J-q-C. hj 9 l ^qqf j| 3 >J ^jJI J 9 J -4 J-S-I9 LLxbb J9-Sb j Ul J^-aj o JI ^>x- 4 

.bltbbJ j-4 LAj Lq 4jJbJj f <j x ,^b t< 




"Y 



Jft 



b uj Ib 7 -Lc L&jl jujJJI § jlg_>r 5 fl j_q 1 Q ^~ 3 j *■ v ■ r 1 Q I f j ui Jg.^waJI v a a 1 1 ovi f : (k_i) 

OJ_£ t-j-jLJjLtjJiJI Jkj-b 9 J^ 4 I q A Lq t—1 -LUp Jj ^ Ud II 

4-i. L i ^ ujljntf»«iii« 

! Jk : jLSbi/f 

U-L : Alluvial Cone J-ljjjJI (iL^g^q) is§j_>w« • 

.j j-il L&j_£^q qjJb > a-i*a J J_S_uj t-j^-LUjJLJ) 

^SJI ^-aJ .1 9 WUJ.b jj-j jLS lil Lg‘l • 

^ d' : J Ll^jjjJ 4 q \ v j^» Si ;~jj j^il ^j_>,_q jJ_c 
Dry Delta 4_sl^l LJjJL ^q-jjj^-S >_*j_jjjjJJI iuL^i jJ_t JLsjJIj j^bJb 

jL^Vi (i) 

.Rivulets Cilj ii ^ ; D9 Streams J9IJ- X -S’ 4 -cjJLjujJLI ib^Lfl oLJU j_g jL^jVl 0L..4 ^ h t o j9_Sbb 
j^-UI * ■ c j I j ^ jXI j j j uuj j-^-iJI ^9_Si.j9 iii 1 1 Ab oliajb 9I ^LbdVl A C ^.q ^ li jL^j2ff9 

. ^JLLj j_>-] 9 j-OJufc J^g-C- u^aJJI J-«l9^ jJLuj-^ 9 <LuA< >_)jJi UJJ9 

J^jtJI 0) 

J JLJ J-0I9 1 1 ) fq-iil j-uJLj I 0 ^ q LuajVl d^jjIil a II h >>1 j I f 4 jj_sJJI ^J-4 I 9-^. (q„&! j«g jL^jVI 
6 Jb ^9 jbjJI 4 _c.j_uj ^.Lc ^ ^ 11 J-q-nJI uL£ 9 .JL >9 . <.• I a a 17 A 0 jj -- 11 > 1 ) 1 7 4 II 

: L4I4 Jj-i-l J-«l9-c. 

— : ^j-L-Z j Q ■ 1) 1 jJ 1 * : J ^.TJI JI 9 .JI I 4 ■ -7 ^ uL^ii : (4 : »■ *“ **) j Q ■ 11 ■•* *3 g j* ** ALCjMJ - 1 
oLJLI 4 1 g ^9 cLLI alc.j-uj (g_Sbs_L > ^ jJI j f} i 1 ) jlji_>bl ^Lc 4.gJJL)9 J-a-i-l j ^ i II q>j-2 • 

■iil *7 7 >yi Al^jJu ;■■ LaJI 4 : c 3 j ^ : t( ^JLc. oLJU <Lc.j_ilu j( ^ U /> ^/> j ^ : tl 

ftjJki >I)jlj I q I S’ ;C..-^^I jl J^J ib >4 J q -tl u-l-C J ^ : 11 6) J-S Lr ix. 4 * q ^9 fq. ->«_>- • 

:^yJI aJ$- 4 ->- f g >»' <i i'1 9 J^_J-I ^Lt j-4-Lil 

. ,49449-4^1 4 J, 9 J_S- Jig 4 ibH». fbij f Ul 1^)1 q V.J jiLJI iJIUI C ^UVl : ^UJI J^j.| (j 
j^(jb^i. - 4 JI 9 jiia.JI J-q JjgJI 4 4 1 4 ^9 ^ ^ t f Oj-tj L ya OLm.^ 1 : j 1 1 1) J q Al : ; _j 

.qUI ^ 44JL& 4 < 9 _o j Lb-a q^- 1 ^ 

(QJ jLLiJI 0L4.I J.L4JI i_)j.J 4 -fl.bt.q : JLqjJI J-q 4 b -“j' * 1 ^L^s-^-'il ( 9 

. -j I ■ " 1 1 q >. jiq j ^ ■ II ijjjJj Jij I a 1 * f £UJI 



v 



A 

X 



V) 



LadldiJI 

• • M ^ ••*••■( 



r 






JJ-SJI oxx jl jj.j >‘l T.\ ^9 jLlU) oL£-I ^_S j^JJI £li ^lx u <ri -LI CjI > > > >. : £|JUI J_«_>. ( j 

LaJI jx LfrSl SLl_>l 4 -x-juLj j i I 9 J a ~ 9 

■j ^ i 1) Jjs ^-4 £Lbujf9 J-o-c. ojLjj ax L\.u ->9 • 

* ^ • Q jjJI jjLxJI 4 * ■ la 4 j^Lo JJ 9 J :j-^— iJI j I f j 9 - ' "•< ^ I 4_>^i_tX — f 

Ljlel^JJtf I 9 £j,LLLJI jj 9 .^j ^Jl jxi-Vl «_Jl_i.| j^ jJLSI AjJIg^. ^-Sj f} i 1) Cj xs JLj jl C ixs JL J I 

Lxajlj ( jjLuJll C u »J J J JLix ) Meanders j ^ i II jjaJLlx ^.q-imj ^ ; II jj-^-4 ^-S 




I jj Ju Lw jJjSj 




^-8 C i x k JJI jljjj Cu a LJlflgJJXI j| jJj 

<_JLM ^_S umjujjJLJI jIj^j 9 «UI jLuj- l ^A-jLtl «_JLM 
^-Lx jjj 9^ LSjU j j xv jLuulx j i Tl a J9 ^Ia-IaJI 

XUaj 9 .Oxbow Lake (a_JUx) ou-uj^I ^9^3 

J g r a ^ >»9 fl Qj^l a o ^^Jl jjAjLJU ^9— f>* 

J-AX 9 






- I' 









J vr 



^LuaiJ^ll J_>- I j-4 











Water Falls oLlII la si ■■■ a LuUj 
a a ‘ la t 39 -d oLJLI ^ I a 1 * c 
JSL A a ■ la 9 I t~i A A 

la J_o>9_c,9 aLJU Jjl a j a a ; Fi t) 

AjJL*AJi ^ ^ ^JLJL 

( jjLJJU >~i ■>« » 1 T JLLo) oLJU la fll jjj 1 Lutdola ^ la a jj-S-j ^.JLUbg 4 t a'tj-cg jl jb-xJ^I oAjjbjjj 

(fiLJLI t*> ■ ** 4 J-S—uj) .LSLjj^Ij IjJL£ jo lj_>-LJ la *1 m A JJLo 

: ^j_£l J-S_uj JuJbi ^LJU Jj>>a1j Lj-£ : £L_1I -t 

JI^LJLS ^Vl aj^LLJI J^le-c. j^Luo Alii jLb_oVl a *>2 JJaLUl L_b, ^LJLI jL£ 111 0 
j ^ : £jja2±S J_£i_) ^_Lc. Llajl AoiLM J-g-ajg 4 -aJJLi£l 1 fl * 1 ;* c * ; 

I Z 1 g r bgjbj.) i II C ok JLj IjJ 4 Jj J g-o- % o I H a 7 •>. 4 L> 9 _S jg-SLi j ^ i II jLi 4 .il_i-l JJaLJU ^ Lot (o 

. LSLj^oLj 9jlj9.i^ JLtl 9-1& Lq_£ 

: o-bAMjjJI ^ j^JJI J-o-c. (o) 

: J^l§^ OJh£ t-j-i-uj-i t-tdbjjjjJLJI j ^ : II J-4-C IjjjJ 
jljd- ' s.jl JJij 9I . ( LLI jj_>wO jiSjJLsj jJI^ 49^9 ouJUULJ J^JJI 4 -C,j_uj JJii LojJ- C : jLbJI 4 -£j_uj - 1 
oaa u-^jJLLi 4JJ9.q_v J_U OjjJiJI j^JJI v 4 aj >~i 1 -v . jL^iVl uLdu jLLc, JLJ-I Lo-S jj_il 

.4J9 q 4-1 

Jj -id in II <UI oj-udj 9I JbJ J -ljjJI 4JO U j ^ i II <UI 4JJ3 jl Lq_S : cLU - f 

. jisj^l Jj*b J9 a m II 9I AdL.ol_ijj.il 
:4 _L£Luj oldkA ^-Jl UdAJ “f 
: ( 1 *j ^ ‘ II O^juj^I) A^dJI o LSj — uj l I 

JI9JLI 9 u -t-l jl 9 jl_ <ja ; 4 1 < j_Lc. oLJLI L-19-mjJ-o jJbjLi ^o Aj^dLJI oLijjjjJI jj SL ~~ 

j_Lc. 4-AdbJjJI d-j-ujIgjJI 9 JLojJI t-ojjjJu LqJulj olj^wo la ‘“3 ^_S 9 ^ol^l ^.JLti ^ 4^9.! 4 la ■ I » t( 

jLt I q I r Aj^dJI hiiLijojjJI jj SI ~~ oLJLI 09-uj-Lo j- L - t d ^4 b^SLag ^jl9.^_JI wl_> ^lx.9 • -^11 

i _ 7 1a. 1 j ^ : II oj_uj^I 9 I oLij_ujJI &J.J& Ajjj j-SLd ?9 1 ^ 1 4 ujI ^iJI j^s LJjlJI oLSj_ujJI 



.fLLj-uj ^_S jj>jL£ CJLuj ^_S jlj-*i JJI9 .M l,v S ’ 9 ^ 1 1 i t ) o^JI ^-S J-UJI ^_jl>. 





QIjlIT <Lu l u-\°i 

u-£j-2 *! 0^* &*i (^9 * d 1 ^ j- 4 ^* 



: UUJjJI 

jJL c, jj j ~~j A LUj j-LJUJI uSjJ .1 LUjJI 4 -»_ijjJ 
4 * 0 Lo uujtf^JLki Lfl^dhJwJl9 jl_>^JI oLuc jL^jiff 6L4 
9 I v LUjJI jj ^ 1 7 1 jJLl 9 jL^jVl &Llo 

JdyC 9 LJlj l tlJ l j ‘ ■ >» ■ J l j9_SJ LojJ.c.9 q j j j ujJI LJ I j L L J I 

1 ; «<a a j^-SJ j_SJj Ljiflj j j 5 L ~~ if J09 . ^ 1 1 ax, Li 

■j ^ ; II <l>-ujj-i Lo UljLJJI ^-ujJ-SU Cu> laJLi LjLc 

Lfl-S j^-£l 9 * j*-£j-i J >>» j ^ i I I £jj»-U -^9 

4 J L j o< ^jJI £j^aJu J-tJJI jLS’ il Lcjbi JduJI LJj jL^ 
Jj Lc DJbA UpjJI ^gj j^uJI uyAJ £j- 9 l 



JbJL-XJJj 

J 

jJLSV ifLq-uj jLLc LUjJI 4 a la : < L9LIJJI aUJoLuUI LUjJI u-ujI^ jl j-^jJLi jjj^.9 




LUjJI Jdjj3^4 






& ju - ua . 



A k-ijjjlgj J-yb-JI LJa J< mj Lq-^S la ujg-ilt j^-» J ) J_>-l J CiijlA^i+S Oj-uJ-L. j^ 



J$-£- j-4-c.Yl JJaLJLI ^ JL^al^ <<jj j^j-fc f<»j j h i hi 1 ) J49 j-q J-qqtJI ibbj J-q <L>-j jJLaq 

JLajJI 1 Q i 1 C jJJaq CuLLiyi g jJAjAaJ) 9 jjjLII 9 <_u&iJI J-Lq ■< •<! ~ 51 4.q^-£ b»|j OluJJLA <_yjad9j 

J_>LjjjJI < 7 i-&9 LLbJI J Lq -uj 4 a h i 0 (UjjjJfj 0 44^9 ^-g-> ^ « bj-JuuJI J 1 A j 11 ; J u ~‘9 .;Ij9_ujJI 
!&9^JIj9^JI : jJlc. ^9-iq K -j jjbJL^-j byjjL^ll jaLx-q ^9-^9 Lij-ui jJwjjlJI 9 j-q <LsLuU.I 

.bLSL^Ij_i_ujJI 4 -cLLna jLqq.qiJi_1yu.j9 .(^9 I >9 *Vjj— n j in i T T j J yJ L q) j9^jjj| 9 CuL UV lg . (^jujlII 

: 4 q 17 *&l 4 J.-»-Ij 4J ^_S J-q^. 

_ab_ Jl 4 I >-j_q J^-lj-q OJ.X. J-q-uagg 4 j. 1 <* IjJaJ 4 4 1 7 ^1 bdj > T 7 1 ) J-q-ujq J_S_I 

.■L > 9_ < ^jujJI ^ 9 ■ d ; 1 ) fCJ 

Youth Stage y-jb-ujJI 4J_>^4 ( 1 ) 

Ojljy^yJI ^UaJJI ^Jy ^9 DjLlJ L^yyj jLU $ ^ 9 j 4 **J J 1 J »3 t( 9 Jy 1 1 4 -* J 4 a» 1 ^ a-S tl 4 JLJ 

gjyjilj 9 (btfUajdl)ebJLI la a| *“ 4 9 >iilj < ■>« 1 II jg SL 7 ^494 L? y_u_ujjJiJI J-449 J 1 1 q x a 4(4349 

jL^jVl jjujI q^ 4 >Lb 4 J-»j-U oqA j-^-taj 9 aLL-ba V JbL. u a ^-Lc 4 <** la fl jjb-aj jLa^ ^Jl qjqLLVl 
i-y-x-JI 94 £j-aJ I (La ^94-Lu -q j9-SLj LUqj 9 ._yq-_JI ^ £j.itfl b^LLi j_c LuLL 9 River Capture 

4-bvjJtl fi L& -■* J 1 J ‘ ^_S 6 j4jjL Ibb-A 9 4.J I ■ 4 j.j_Lx.j 9 j4^Vl £j4sJI j_q olg-T-wu.q ^_S J_Sl j9.4jl 

.lj 1 1 7 j ^ i t) jl jy qs JI j 9-7— uj. q ^U4j 

Stage Of Maturity ^9 1^1 i tl <Ll_>. > q ( f ) 

.-y->-JI Jjyjtq L^yyi J9L44-49 44 LjUJyj.q\^/ / J-S.4.U 4 C I Iv ^ j ; ir^ J 9 j 4 -q u irV Si ^Jl jq^JI 

>‘l T.\ ^ 9 j-^jyJ) 4 q TLjjj 4 j ^ : 11 ^Idj-yJXIs yljL>.j4tiJI 4_L^>jJLf 0 [ ^ r S j^JLj 9 Lyj^qJ y-wi4jjj-UI 9 

.( oLJU la a| ■“ 4) yJ^MqyyJI ^ q 7 * 7. 7 9 Oxbow 4 * 149 q tl yl)lj 1 >» ; II 

Stage Of Old Age 44.9 -i., . 7 . tl il^^q (r) 

y_u 4 JJjJiJI q|qj 49 9 .— I_>_yj ! ^-Lc 44 jJyi J I a 1 \-C A*£ cLII jL)j 4 yU AA.J-M JJu >M li t 3J ^ * 11 J* * *j J -44 
j9_Sb 9 L x -^juj ^-04UJ4 9 h ut ; i II J u< tb Sj-s^a L4.JI J99J ^yJJI 4 q h i II ^a-ujJ^ 

tl j 4 » LL)jJLil I q I S ' ^ 49 -flJLJI J -049 \ J J- ^-^ yj-Lt > 4 -i-h ^LlaJ 

(yjLyqgjJI Cabal) jL^,jVl ^jLi 4 j 4 I *yj-q (i) 

II 4 .bfcj^ ^1 1 7 ji JyJLj ylbL^ Lq_^ L^-jLt JJJ ^Jl JyyyJtj 4 yt> 9 J 9 yjJy. j-ol 9_C. dLq 

j^jJI j_) 4 S_q jlaljJLc! JyyLC. 9I x-b-tl -< 7 U : /y j_q bj^i 4 _&ilj 4 -ybCjl yjLSj^- LuJUkJ LqjyyLC. bUj 




r 



w»->JJf j $ i 1 ) l - owi cLU jLJ A£.j-ui al aji ^JUJL 9 j i 1 ) jjws_a abjwi AjJLSjj a H 

LJL^J > a 7 j 9I ^_JLjL| JJTLJI JJjj I q ; 11 t alj->wa jwqjLi j : t( 1 aJLI uu 9 aljwj^a ajjw*- j_q 
. j i J) j_uLL> jwjLw Jwij^JI 9I £ Lb_&JI J^—uj jl b *»-Mj 9 : Jwij^JI 9I j i )) £Lb.i 
4 j.isj.JI j^LaVl oi^b ^ AjjjLJI J_ql9_c. JlJj jbdjjjj 9 ^JJll juLc. qjuuui j alj- x -q ■*• s. J j ■ H • 

V J-S— uj <~i <-» a ^ - --^ ’j 

j- > wJI ^cJs^uj ^9-Ljuj -q ^_S jl ^JLiXI j9. w1 . u il j-a Lwj.i ^LXa-aJI j97Luj_a wuaJU juLc. Lai * 

V_y ^9-S J-S-uj ^^Lc. J-4UI £Lbi j9-S_i 
UndergroundWater iLwbjVl aLJLI (d) 

9I jLkwaXI alwa l *j > '■■j jisjVl ^cJswuj wi £^9^9X1 _<9 _>wwlJ! ^Luj-a ^9^9X1 aLJll ^^9 

^Lu j- a jjjJs jisj'i* ^Jl wijwujuw ^JJI ->-..LJ-l 
^JJI Jwsl9^Jl9 LjIq ». a H9 jj a ut H 9 3 >- •■••* 11 
^cJswjjJI ^Jt 1 cl aLJll e.J& j>> « L^j 
jjjJs jx, 9I aj^jljuJI Ajw^IJLI i K ".ij . 

.iwliLJJI j9aw>- 4 la ‘“*3 t j*sLuaJLaifl 
aLJll wjg m i if ajjJJI a La jgJwuj-a ^ a U| J9 
^.wojJJi jjJI aLJll jg.wuu.a 9J&9 Water Table 









a LUj 4 n 1 iti a JjLILaLs 






LwjJl jj SL j a J91 jujlII Ia^ ji f 1 a 1 1 •»« j La-£ a UL jg a >1i T 1 9 aLujlX) ^i^'v aXajjjI 

,4_SlJU JJsLJU £Ja_ujJI ajuu 9 jUa^Vl aj.JL^ j^LaVlg jL^iVlg jL^-JI jJLc ^cJswujJI 

: AuajVI aLJll 

: J-al9^ aa_a 1 j ■ <~j ^ p S, 9 &S]S-\ a^JIs AwJsjVl aLJll 

.L^J A q a 1 9J. 1 9 I ^ 1 1 UJjj AAJjJs9 ! ^ < >~.j 1 ^* l taa |H ■> v lu> J a jQ •*- 11 ^94 * 

«wLJljJJl9 J9 a hi JI9 al mall AJ9JJII awjujJJI Ib7 _a AwaLuJll) Porosity jj s» II A^aLau * 
^Lc j_»wusJI ajjJ AjaLaJJl) Permeability AjaliJJI 9 (cd - ; J - < jo 9 jJwwJI J->b ^^9^9X1 
AwabujJU awj9_ujjJI j9_>*wa.JI jmJUq (jwJwsJI ^aLjjj-a JMaJ aLJll aSj->- aJ 9^->.u jlaJLa 9I aUJ 5 fl 
jUtJlj J9JJLJI9 AWS9J.I aLJll jjJt jq *s i(^ II J-Ja^i ja jjwil jw>wil9 1 9 ^XajJI j.a^wi -1 JJLa 

.jtnhll 










.LfeLc. iu 9 U.| LJla.hlJ ^L*JI JJtl • 
.ajjLJI jgjuujJIg 9 JJI9.JJJI9 ■ ~* l jJaJLS jLa-LJ&) <L.^- 9 J 9 .^_>JI -_i--SljiJI • 

4—. ;0j ' ol 1 g I I J^jlII 

: A^kOjH I al 1 q I 1 J_g_*JI ft) ujlSJLj 

J-a-*-II - I 

: ^Lmm-SJI ^j^JI J-a-*-JI 0 

Juuujl^I jjlj |^id oL. 1I 6jbO aj q 7 ^ LI l^ioj L JL-04-g a . ..~jV I oLwgU J^jlJI jj-SL * 

j-j^-SJ ^-Lc J - fc LiujuLS 4 jjjjL| jj -^» » jL»9 j 1 _ r J_i, J-g_X-j ( _ r Lt Cu lJ . 4 _>l 4-4 4 11 1.^ ol ■* £^Lal 9 j9.Jj.-SJI 

.kjljLLU 

jj- ^Ul9 LSJLjjjjJLS JI9JI j-a IjJlS ajq t Jl jioLgj*tfL <Lh..Lj£l 9I 4j9JJ.II oLJU -jjI LguS • 

. oj •>.■>« 7 II jl ^ t-uiVl ^_s 4_sLJ5f I J_>wo 9I LiLji_£l j^s j-JLS’ ^_s <LjjbJ.I 0I9-II 

: ^ViK.U ^-aa^JI J^JI (ui 
j9 -s <ri II J-LS j^ jj-J >~i 1 -v ^-SLjJLSJ-o u ov ^ II J-g-X-II j9-SJ j-S 
;9 *s II J-L.S CjIjI jL^jl ^Jl < Lu4jVI oL.iL Aj^oLujjlII 

. 4 -J-i.JLI ^9 a m II <_JI^ 4 k. 

^jljujjiji J -4 jlJ( - r 

4j-juj_SI ^JLj 4 I g ^1 4 -lLojVI oLJll J t 4 t 4 jj^il 0I9JLI jL 9 j 4 Jslu (I 
: 4 j 9_SLo 4— S9 ^ S. JI9 ljIjUJI J_>-Ij J_JI_£l oLa j^jjJJI 

j JJL uj j_a jJa-L 4 j^»> JI9-4 j-a t- j -uolgj : Stalactites 9_^JI • 

.ojLLU 

.ajLsJll j u-lojl j-a 9-g-Lj 4 j^-»> j 1 9.-4 j-a u-bjualg; : Stalagmites J-C.I9 1^1 II • 
jL k -iujVI jjg-S-i ^_s wSLJVl J_>w09 c<L) 4 4-1 j_)9-SJ ^_s a.jjjJ-1 0I9JI J_>w4 UJ-LuujJI JM_>-I ( -_i 

.^_u_ jLupg j.a J-a-c 4 j I g t Tl oj-a j-LLatj .‘I T v 19 Oj •>«•>. 7 II 

Seas and Oceans jLk-JI (1) 

Oj-a-7-uj-U L^-aL-a 4_S * la UJI9 j 4-ujajXI Oj hi 2 II j-a L^j L. .. La J-S ^_S ■*■! U . ^1 9 jLs-JI jj^-i 
JJl <oj^.JI 4 j, * a <* ^-fl jLs-JI j-JL 9 4-j-x-JI LjIjLLJI 9 jj-i-l 9 jJLI 4-S_j->- >‘l 11 ^9 ^19-aMJ 4 — ^-<— iuoJL I9 

.uhOj^JI 9 cL LJ I m ■ 1 'i r d Lo^ijIj j-a 




JaJl ! j t j) «nt t ^JSLdi 



jL^U^a^JI (I) 

: Ib7 -&9 OJbJLj jJLijj al II q 1 1 Bj q 7 m LI iLSj^.| ^La. LujLujI jl i It J_q_*JI > a 7 j 

^bjJI j_J>L laLI^kj 9 a Li I ^bjJI kjj-kkt kh>^kJLJ Lau-J : £l^.qifl a£j^- - 1 

1 fl j-q j^Sl 4->-j7 a II jl^jJl 9 .~.l U . ^_g ^| j_$V| ejj ji):SJ du> L^aLil 9 ^bjJI ej^LJ 1 a » la 

4 I g x q j9_S.j LqjbdLc j^jujI £l^.q^l a .La j^Jib j9_S.j 9 la «“9* 11 j>» ; ;** j-x-iJL^ 4 a 1 1 II j b» k_ J I 
4 4 11 g t tl aLJLI ^Jl kJLLaJI JJLJj$ -^ia^jJuJI J_^L iJ JLl ^19-qV J -q jbi 9 . I Q 1 II 4J9 a i q kJLLb 
J^Lx.9 AjjJU J^LjlS ^l9_q^l J_q_*J tlUi.j9 jj_il JJaLLq v _ r i u-aujJJJ J^-Lu j-L J 9I j->«JI 



J-S^Lu »~i 11 -v f 1 : i jj >» t( aUqjbLq ibfcja a-flJ-b>Ji Lq-S : jj •»- H 4.jM_ua wSU-Lil - f 

kjljLHI 9 jLasJ.^19 oL^jjtjJI LjjuuLj LL& 9 ejjL 2 llL * aJI ■*' 1 7 . U tl JJaj 9 a9.4i.jJI ■“• | 7 . U tl 

.4 > I •vLujJI 

>‘l Til I 4 ->ujJJ 9 jJaLujJI j^. Ijyju aiiLLaJI J< v ^La. £l^.qLi : JJLq jj-i-lg jJLf j^C.Luj-i : jj-^19 aJLI — 1 “ 
.jj_i.l9 jJLf C11J9 aLJLI ^4 9 -u j - Lq ^Lt L^JLq JjJ J hi >>1 II ^Lc 4_>.jjuq CtLLaC . ^9 K 77 
ajlj_il 4n>-ja jdjLi j cUI 1 S’ 4> ja jjJLi 4 a Ju Ajj a uJI aaljLJLJI J9JJL1 : Ajj a uJI k^ljLJJI -i 

ajMJLgJl 4— x-LLi 4 >.9 U I 4_>.ja j^jLu I T v ^9 ** * ; la 4 t( JjJaLJLI i^j-Lfc kLJlgJbiujyi JJaLJLI 
CiljLiUU j49_S.j 9I J_>LujJI ^LtCliffs kj9j.il ^j-^JI Ch a JJI 4- > _LLj jg^bg j-i-JI Jj ju 

. jl^JJ.19 4 ^L».LujJI 

jL^jVI L^dJI 4J^b U kiUa^il 9 jU^jJI k^jia ( v , u.jJJI) jL>-JJ ^LbJI J-q^JI (kj) 

UkkJkUjJu kikdLJk kiduJLq kill 4 1^19^ k_kkkJkMjJiJf j9.^J»9 Jj a- .^k 11 kllLki 4 4 17 ^1 J^I 94 LJI 9 ^L(jJl9 
jki- k ‘ 1 1 > 19 ^JaLujJI bjkJLj I g I ^ * q »« ^-j 3t iqVI il^JU k_kj ujjJug ^JaLujJI ^ J-<j jyLq^lJ.| 

: ^4) JJaLJLI ajk ^9 . L^j <LqL> k-uualgj 1 ^ : q J^LJ 4 a 1 7 i q j 1 q C 1 > i f (qJJ ._k.k_auj.UI ji 

Littoral Zone iuJJaLujJI kLaJaUU ( 1 ) 
Spits 4JLjujjyi Lujub Lq^ j 3 --il 9 jJLI aSj^j jJL1j 9 4 J-ijjJM JLqjJI 9 u >/~i il 9 j-uq^Lil L^kij fQ.Slj.j-j 
JLqjJI k — ujuj j 7 7 Q Lkjj.JJ jjj^l t I I oLS-XI jlj.t_au4 jjj Lw' \Slj 4 a kJu j4>uJI v ‘> f ^_Jajl j Qj-f-S 
aSjjJ'MS J.4JJI ujAq v i r jLutJJI I j.ja jj 51 *j 4^9 1 g ^ £ 1 SL I ».| la i v i c L^iTlq-Nj jLS ^SJI 
4J9 ^Lg 1 ^ ' mJ 4.^9 jl *>. I il jkiLc qJLujJI ^ j» Harrier 1 9— i> I Lgl qJjJLil dj-il->—i JI q i 7 i jJLc ^j^JI 

.9^4(9 ajjL ^ j JkLq ajdL ^ j J^Lua ^Lc J JJL q Aj -uj ^JLq q^jk. 




LjlaJ l-uu/I jjJ! 3 >3 ) . > t-i j >»t I jt j^kJl 2L2 lLo*XI l-l*lujj-A I jJlaLU 

Shallow Water Zone 4 1 «» .Ml oL JLI 4 1 h i 4 ( f ) 

. jJLs f * * J-e-c m 1 ) ULbJlf j-a jJLfj Continental Shelf jjLiUI >-spl 4 4 la ■ 4 

t-j-uj|gj 4JLbJ.ll oa-& J-qJ-iojlg f j ■>» Kg 9b. I jlLLj l-^.AL-ag 4 JLbJll &j-& ^_8 o^aj-s ob.il 

J_iljJI oLb J 4 b t( j ^ <r U tl < 4 -LbbJ) ^ulbLjjjJI 4 ^_bJlf JL^jJIg ^ 

. 1 ^ 3 J 4 JbJLJ JJl-ilg.j-ll Jj)jL> w 4 fq.^1^5 4J.LJI 4.j)jjjLl .-I-WU ljj.il I AX. 

Bathyal Zone JL^cVl lib - 1 * b : - (f) 

. *LuyJu jJL 4 C • • • ^Jl r * * l^ior £91^9 Continental Slope jjLiJI ja^H-U 4 a h ; o 

JjI 1 1 1 - 1 ) 4 JLJb 1 d : ‘“* 3 J * £bUI ^Jt fj «b t( aJ-L>^ . --b i b-.;' . ^LaJI 4J0L0 ■< 4 b : 4 ^^9 

JjLJ9^l LtLLt ^-&9 4 -ujjul 1 jjj 9 4 j^-la- 4 jj b <• aJL^So <_«_xuf 9^ 4 _> 9 l_>- 4 ■ : a b u-xul^ LJLi. ^-^9 

.L>jif9jaljJl9 -jLo^JLaJI^ lj-a-b_ol j) 9 -aJLS' 
Abyssal Zone 4 a , -s mJt JL^aVi 4 4 b i 4 ( I ) 
j-4 L-ijJLaj aL£_> aJjLj j^-SJi 9 jJLo f ♦ ♦ ♦ j-c L^JL»a Ajj_i9 44 -l^-ujJ) JLaa':' 4 4 b : 4 l _ r A 

Red j^b ^-i-& j9J.b . 9 ^bjJI 4 b X1I9-; 4J9 4 i U -jUaJI j-a 1 ^ ; mtgj 9 I -si . « - ^ ll 

LLL> 9 4 ; ulI >»9 4j ^_ i_>. Ja 4Jb-Sa u-ujI^ ^9-lb- La_2> .4 j il Sjj u_uj I gy j_o 9^09 Clay 

.A1L49JLJJI9 I I -jb-Lql )9-UL^ 4 4 1 Sa CiLlill 




Lakes olgi>.;ll (V) 

gl udUbJujjJJI 6 jj.£J gl cLU jiil jJjJLj La LJLt ^-4 9 ^JLII gt <_ji_*JI gl q I T jislg^f 

jg jk Jl |ftLujbg ^_s fiLJLI 

J it d! J^lg_>. >_i_LUjJ gl 4 -JL>.j-II ijUlJjJI g_f 4-X-iJJ jL jh -iJI < ^Jalg. .„■ i_>jJa Cflj 1 ■>« ; I) LjuuuLj 
Jg^bjuuJIg jjLyi Jg.J>- (gj 4 hg ; rt> gl j- x -iJI <Lo £>-1^3 a- x -Li J < L ujljLJI ^Lc Lku gl jl •>. I ‘LI 

u_hwlgj (<j ill a jj Jg ■ ■“ t(j jl U />VI iliMJLal (gj ■*■ A 4 a. t _ 7 _iJI j^l^jJI Cil *g fl Luj-L 3 gl a^JI 

: ^1 Ol^JI 

Oj-^a-i ^_S JLil g^& La_£ (aI *JaJI ^iLa) iluJL^JI g jja^jLI J-q-ujJ : 4 j •». Ill tltlg 1 ■>« ; II I gj - 1 
. jgjJa3JI i£^lg g^> Lo_£ Ag^jujuLcLU ^Lgjj^g Ag j ■> g ti LjLigjj.^ g'l g_£al 

jtlaJI g 6 j 1 •>. ; II la I uj JLagJIg w Ll J.q_>jj 3 i : AjaJlJI LjIjj^-JI t-i-yjlgj - C 

. ajIjlJI dLJLI £ilg_s g CtLiLJJIg jL3lg_gL.| LLaj >_a^l _>- 1 Q la -“g a a 1 fla II 

L^3L3g ^ ag ajjJJI (A) 

JJlg_ujJI jla « jg 3LLL>«JLa 4 jg •>» <* jlg^a LULj g 3 Luajl 4 dlg_a j-« j^ ojLc. iujJJI jg SL ~~ 

J-dfg-c. Jjlaj 1 ^ 1 ^i~g • ■»- 11 jg ». q t* ril al j-« 4 jj 3LJI oa— s LujuLjg .3L-j.) CiLLjLSL Kg CjljLeJIg 

: J^lg^ OJbJLj LfcjjLS ^.la. 4 .jj. 3JI .'I q jjj t 4 Sg 7 jg CiLuL£ II ^j_>L3g 4-rt-LLi&l 4 jg ». 7 II 

- 4 1 1 ^Vl jgJwaU 4dJLyJaJI ^j^lgjklg ^JLmm-SJI - . ■ *Cj ~i TI • 

.4 4 17 *&l ^LUI J-dlg-C, J_j|j fiJuuj • 

-A*il cLuLSLII^b • 

• j-UjJI J-«L*-II • 



4 ii a i jg jjj^Kj l 7 J.£ J^-xJgg CiLiL_JI g.qJJ 4 -uujLJLI 4 4 ■ la ^ J a jJlg_dJI j-a jjjjJI wLjJLLIg 
Cjlj-kbil j«a j..Ji-S-JI 4— fcjjidbJLJL 4-qJ^Lag 4-1.1.11 iliLuLSLII J J x 1 1 > < ml i 4 la ujgg 4 ^ Sg LI aLJU 

■iiilJIg 1 Llg 





LJ f t tLLija 



: 4jjJLJI 

-.'i,--^-^jLUI ajjJLII ji ■* ■>» ^ * uj-U titLujf^jJI j_o Cuj jbij 
$lj_>t ajMj j_a jQ ^ Ijg UoLjJa A du L oj OjJLi ^_S jj ^ 71 



4 jj ■>» • t< jIjJLI Sjj 9_> j LL-“ 9 : ajjJLJI g la • »* (l) JLtaJ 
.iLJ-l CiLuLSJI JJ_£- j_a iiLLJI 
^9-l^j j>ig (j^jjj-^^ 4 <>Jg-SLi jLLfg : ajjJLJI CiJ»- (k_i) JLtaJ 
jn t ; ; 4 h II -s o u g h Jig J-a^-JI j_a 4 j9_>U ujujI^ ^JLc. 

.L&^LcI 4 jjJL JI j-o Clj^jl ujlj ^j-LII d nv T U _uuj I gjJ I 

ijJajg ^Lwpyi j i i^i II J§.i 4-fl-taJ-U (^) JUhi 



> jI§j 3 j_d jQ ^ 71 9 4 h I a ijlj^Jti I Q > I r 
JjJLjkJ V LjL_JI 4 jjJUI 1 ^ : a ■"• ‘j £J lSLSLl« 9I 



dJLilaJI 04.A 



d_>;_LJI £ljj1 

d-iuujJ L^_iL jL_f 9 1 ^ 1 4 ml J > 1< J 11 j>i a i j^a L^JLSLa jj SL ~~ Culj» : jujLiiagJI d_)j..«JI ( ) ) 
£9^ w 3 U^_>L A jLjjjulJI d_>.jj > a 1 7 -s ~i 9 ^jL^u^SLJI h-u^JJI ^ 4-Sg.S jJij ^jJI ^ I .nVl • <■ 11 

jjtjdJI ^Jl J_*a,5 j ^ ^_uu_Lll j LjljC AjjIJI j-a ^9-JI 1 44 j~l ^ I q £ ^9 _£■) _>j_iL«JI 

^ -- jqj oaLv 4*4 M_>- 4-aJaJ^ fqj J) a mj 4 4 la : a 09-ljtj ^ I inifl ^ in II j.J>- "iLLa . ^ I inVl 

. iLoJa “■ II 4 -7 c 1 : t( ajjJJI fQj dJ-uj->- Ajjj fAJ LI93JI aL>- 



d t j 1 h ; ^49 ^yJLi-l L^JLSLa ^Jl »~i I a i jqj jLS-^a ^ »~i ^ ^ dl ^JJI ^^9 : 4J9 a i II 4 jjJJI ( f ) 
d_£- ilLJjJ ^Jjjai 9 jJL-q^-SJI ■-i-iSj.Ut d (j y j-a 09.1 jLi ji.JI j •*. ■n II j^. Jl9^-5fl » 1 1 r l i it 1 7 -s 1 

^tduujuijl ^ ilLl.LS’ laJJl^j 9 c»> ^9^ 4dJ-dj 4jp 9I L yXa_ ; j-x-id 9 I tl -< ■ ■ ■ Jo 4jp ULl^I 

djjJtlJI J^l^dLj LqJIa dJ^jJI j&j^ L u 9 . L1I93JI j-IdJi-IUJ-d W 44^949 ^dJLlI g_i_\.u.JI 44.9J M.i 

.ddLLi^l J4JI9 



w jl ia j _ J-il-wuJI Jogp*_o _ og jJtJI _ 4 ■ la 1 ( : j_c. dJjjtl i Lo JJj - 1 

5 £L»pi j-e^ Cj^* “ r 

*■-■ jg lJl^S g a r lj tl ^ iaj|g.^JL » ■•-» aj I jLo -P 

? jL^jVl g Jg^jjjJI j -0 J_£ ^ JJLJI 4 -t -Lo ^ . jju J^i-II U -i 
_U.' j_£jl ■ J a i Kg «L_JI g 4-aJjJ^I J_ol^*JI JjlaJ L>-j-)lu.o ^uj lj pojifl g la -0 

5 L^clgil Lo g Lo -1 

.4 jg •». 'i tl £lgjf j_£j| ^4-)g_-KjJI _S_>..£. -V 
■ I f} 1 1 f opgJll J^lg..sJI £jjuul 5 4 ^-SLJ l SLU. I Ajg->-'JI ^<&Lo -A 

•vj-Sg-*- -A 

l^jlo jjji jomi 0 

4_I.jLx_o j-4 jjJ L o J_£ u-Lc i LJL -o ^SLJ( Ajg- j «J J I pi ^jjuul (—> 

^bpl bkjujlg; fO.Af ^^Lo .^LpL J a i II j_£. *_LLSI - 1 * 

■4^-SLJI SLlXI 4 jg ^.7 Jig 4-juL^p^SLJ) 4 jg •>« 7 Tl - I 

■J I -v 1 Tig pL-q-UI - t_> 

■ i u ^ ajVl 0L-0-U u o,ii Jl J -o JtJIg p h o MJ ^ o > II J-qjlJI - >■ 

■jl n.ltlgp^LLl - j 

.uLjjJI * fj \ II j aI la A g 0doLJI j-^UI ^oULo — 

: J-Lt — I f 

■CilgLiJo 4-f jju-J j>« « ■ tlj CtlgLJo L^J jL^Jifl j>» « ■ — I 
j_o 4 r g i 1^1 0 jUl L^j oog^>g_ll g 4 _popl J-bLUf jg-Sg-S fp^-oJI pj- x J-ujI ->■>■■£■ w->o - 1-1 



.4-JL^uSJJ 4 jq -%’>!( - >• 

.4jj 1 44JLfll 4 > <j ft>l 4 1 > h LjjJI LJjJI LjjdilaJ — j 




jdliJI -j i II 



r 




•• 



d-U 



•• 




•• • 







i_l| I I 




V 



Jsill vM< 



A l/kl 4 a 




- : J 9 Vl ^LJI ofifjufcl 

: 4 duVl jJx l_»LJI Ijbft jujjjj jjkj lijjLu ^jf uJl h II j 1 f 

4_LuJf |Df) ^ <3 O — 1 

L^dLS jIlJU jdJI 4jduil uJI^> J 1 f LdjjLu — f 

(Environment ) <LLl-JI f 9 - 4 . 4-49 ( Ecology ) ^j-^Jg-Sutfl , 49^44 jo jjLiL -1* 
■ a LlJI gLqJx U j.^ 4 iduJI p 1 r - £ 

■ MM ^ t ...VI 4lLuJ) 4 jl 4 •v ^Jl J_t _4 - ^ 

. ( ^Jl 9 -£jf ■ ^JUI . jjluLJI ) cAlUl 4 a I rVl 9 a-J-I u»LuLSJI jo 4 JM-sJI >or -1 
. AdbjwgJg-Sljy) 4-4g-taJ-Ug p 1 la : 11 jo JjLaj -V 

. p 1 la : t( jLujuL j £±j — A 

. j tj S> jUI a! la : II itiitl 4 ■ 4 AI 9 _jL_ujI j m 4 j - A 
. Ajgtj >» 1) 4 -JljbjJI Ajj_»uJI 4 -uIjULJI J-ujUjjjJI jo jjLL) -1 * 

. Aji-j»l oLuLSJI aL>->- f j ■>» t< - I I 

. o J»l oLljLSJI &Ll > ^ j^uLj ^rf4^j — 1 f 

. 4-flJjJ^I jI us - J I ^_S A^gXll <L>_j J wSM_L>-l j >11 4 J — I t“ 

. 4 JL I -vLujuJ) j la I : 4 I 1 jlj 4 7 KlVI - 1 i 

. jL j hJI oLJ. JjjVl j^JJI j m ij — 1 
. ^9 <U^I lit Liu LSI 1) A^fgu tr jJI 0^1 SL ui II j>» * i j *“ 4 j - I 1 

-S-q-ujJI £;Lutfl OJ-S 99 obiuHl Oj ^9 jo <L9M_*JI j m 4j — I V 



• cr- 



. j 9 ^jjuULJl 9 ^jLi-l jj^JI AjlLuJI o^LSLuuJLI uLuui j m 4 j — I A 
: A-uVl ■-•! '■it'.All j_« M_S aj j ^ a ^jjLLi - 1 A 
^ 4 < *1 1 ) Jq o -LI - ^9JLjJuJI oLpJI - J irVQ A, 7 11 - pJjjU K jiJI 
. jl9.ll jlj0j9 iLsLlaJI jb^jjjg w »9 *3 SL j** al la ■ 11 *<j S 4 jo Ai^LsJI ^julo -f * 

w ^~3 *3 ^ . ,yi i^LlaJiJI AiLibJI jbj_uj9 ojLLI jlj9J 4 11 4 11 ^ la la 4 puujju -f 1 

fl juLM 4 S 1 >>19 4 -SLlaJ( JlLs jla * t JJ_>o - f f 



A>_ 



,'■^ 1 ^ uJ| | ^ 1 





r 



4-iXiJ | ft J A <1 a 

iLLuJI pQ a o oll-iu 
Jj A dLddJg <U£Lyd A dLug 



i Lfcljj < lLu dll ■ ^ a L^jlo J^LLUI *•**■■ ^ i_ 

U j ^ Ig OLduJI j-q ■ c 1 1 j j lC ^_)l AJj UL AdLdLJg <LjjdiA> <LLdj 



,L^_i jjLug 1 ^ ■ a jdk£ gl <u> >1)1 *3 SL A j_q jLjuoiVL la * a* j Lq J_£ 

Adb-sUUlg AdhjKgJg^iJIg AdJLuadL^LJlg AdJbj 1 all till jg-£-M a.LljJ) *3 ^ * p ->> .*3 

.-dlg-p diiMj J_gjju_i ^^Ag jiaJLjJI £4 1 d ->> * .' J 1 * ~ .' jj-i-II AdUuuLuuuJlg 4 jj1 ■^ > ~ **<3 

- : JjLLu AuojlUj 

■ AjJ-I Hil * *1 51 11 jjLm ^4 ^Lujdj^t * ^ ■ 6 dl^Luu jlll : <UJLulaJI Aiull - 1 
J_q_uLi g .j. juuuJI ^JL* j-q AdljJiJ £4 1 ^ d-S jLujJ^I biljJLaiu : 4 if I q 1 -v^l 4-L JI — f 
dliLujJJLIg ^qJ>J&l jf^il jAj djLiM_*JI OjbV jLuoJ^I 1 ^ ^Jjl dill >u mig 1,1 d fi) q > 0 

.Adi LftJddb d~« jilt 

jMjljJlIj gjLuaJU jLg • A4A4JJ Agljj ^Luu^l L^jLL^ jilt : ** * tj '. K. * t> 4jj_t-dJI — t* 
AiLbJI £ Lli 1 3-£ lj-qg <Lll ^-Lq. iaLA^fcJJ dliDjJLlg agjuuuJlg 1 ia K g ^jJI dl»LSLd_iudg JjJaJIg 

.dlLlj 

^J1 jJLal Lclg la a S duJ-£l oJmJI ^JLl. *j j ialo j-xj p_Ls 4 -LljJ) pg ^ a * jt-ud) jJig 

.aJ_£ jg ^ Tl J.g_iJj ^J_>. AdJU-X-ll pj Adb.q_d.Lsyi 

: uiJI fdglc 

jJLSLJI |ft)jdJsJLidM( AddAdb-S^g oLbJ-l jjdjs.j Lq 4 _Ud>ljj jJ-it-i : Ecology ^ f 3 *3 ^ j yi p-Lt -1 
jAddljgj j-q Adg-SLq j_>gJg_SL#f Aq.LSg . jjuulAj diddb->- aJ ^LLq g_& LL (>r J-) 

pJLxJI Ad^q— ufaLJI qj^> JJ-bl Aig . Ajb^tjq ^JjLig ( Logos). AjuduudU jLS_q (Oikos) 

. pi Adb-udi Haekel J-b-SL-a ^JUVl 

ubg-S-qg qLbJ>l jo J_c,Lq_iJI Ajdutjjdj ^ « : Environmental Science Aidb-J) (Alt-f 

4 -djL-q_b_S.JIg AddjLl^dkAJt I ^ i q AdgijJLq bli^L ^s- g ^_S dliLqg.Lj.q j ■ ■ *-» " JgL-Li Adi J\ . AJLuJI 



f-l-jL"' I_lI I |d^£j | 






'V' 



LftjLqJLlAul j_uj_»-9 . aLaJI aJa-SL^L p ^^9 • A-ol 8^)9 AAC.Lg-La.yf9 9J9_u.il 9 

9I . accaaScJI J t a 1 Jjj. j- ^jJJI ojLJaJI jLjVI j_« aIjlaaC&) ajLJjj Lq-S L&jI ju&I ^acj 

. a LlJI £4 1^9 uiJI j ^ r jLuuuyf J-ql_*_J 

: Jig-pJI ii|['-'JI 

0j_SLJI liI ‘3 S. q j-t-w LqaS LLuj^q 

JLi j-SJj 4 jlLl>_o dJXcl j-0 d ■ 
^1119 J9_it jtSMiJ) jy ^ .q- x -J diUi. 
u-H-ll A aJ.| Jjl ■ «l ^ K 9 d j J ajyi 6j > >i g Tl 9 
w^UjeJI 9_& jisjiTI g la ^_Lc jiukJtj 
9 .^ 5 l _ 59 _t-J-l ^sUjlJL 

g la uu ^Lc &IaJ.| AaS j_>9.j ^jj) j_i_i.l 







tsjdLVt TLolcV Lj ASilcj uditiJl 



. 6La> I q (j i >; JLyLl 1-y i £LsJ,l ^Lcl J 1 — >_wjt jj-qA. jaS! jjU 4 -SLujJ . I ^-S jLLt 9.^9 . jiSjVl 

el^uaf§ AaJ.| dllLuLSL 1) ^i;v ^ 9 _i_i.| J_4 _Jj.j 9 . LyjJL) (q_S I i j_t aJ .M q ui ^ iA al Aujj V 9 

J39J.JA1JI _£a.j ^j& 9 . ^Jl9^JI uiUiJI j_q j I < hi H LJl q 1 h JI9 ^JUI uSM-sJf9 * L-*i 3 jXI Oj >>1 a T) j-q 

j! i-i-xj jUqJifl L^-Lg ,ii 1 d 7 mj ^y-SJj . jisjVl ^Lc AaJ»I ajIajLSUI oaa oL^J- a^JUJLI £ 9^-!^. J f 9 

AaLc J9 .>■»■*- 1 1 a 1 1 >\>9 (AJ • jj SL t( fjh^J ojJLS .J LuLLS L —Uj^ Lli > 9 la a» «LHj 

A 1 I A &9j_i 9I (qj|q Jj9_q AljL-X-J t _ 7 -SJ ^JLauj («J I *^3 Ujj 
jLi LLfjJ . l7 Jaj 9) l7 ->9.J9.^-)I ^LIaj j-gjuu L^J-q J_S ^ h i 9I LjlAa.9 oac j_q J9 a£| uiMjtJf jyS.Lt 
: (gJaJJI LLLi Ai-L al j^9 ( Ecosystem ) ^ < > ; Tf 9I Lr jfc9J9_S_)ifl joLtaJJ) diM_*JI cLL qj_>9 

J-J aL uS9J 9J 9. .SLI ^LlaJ ” (AauI J) I h 39 .^yJI .. j— -s -J^ j Q \ J I9 i>l9.Jl9 tlj. v H9 ajI t H 

j_q J 9 jL^_q ^_S .~.V<I . 7 j CjM fid! j_q A ; >• j ■ » *< ■-.! *.j Ctlj a^lJ-I ■*<! : tl C tl . j < »*j Lq 

. AJLduJaJI 

cf9.Au ^J-l jJLSJf AdujfjjJ JLaaI J9j cU-LatJI (OLguLa) 9^ Ajua-gJg-SLiyi yqJa-iJf Cl^a^I a^9 
AauIjaJ 1 : q ^ fl j_q AjjJ jJL£ ^f AauIjJ AaC ji ml Lq.i AaajJI Uf9-jj->- 9! ULy jLS 

^ j9Au Lq Aij_S_q AJ9l_><_q 9^ ^9.^!! j9Aa.9J9.SL1y) J ^~*3 J ^JJI ^AaLLffg . ^ >>9 *3 SL j yl ^qUaJjf 
9_a AJLA-bJI ^_d p 7 1 Lq_£ j ■ ■ ^ ajI f 9J f 9 . j_q^Jf j^dC ^qJaJjf ojdC jaJKaj aaS 9 A auJ) ^qJaJjf 

aLajyf ( _ r i aju( jAjb AJ9 . cr uv9.J9_S.dyf qLtaJjf j_q cj->- jLuujyf jV A.JLt_ 7 J) j^ ja*^ aL> ^.Lc. j_ql 






uJI | ^ 1 






r 



J-a-Sg-Lo LuLu> jV duug-t^l gjuj_uj jLjuaj^lu I ^ ~ SM <- j Aj-»-gJg-SLjyi pJaJJI 4_u»ljjg 

. p ^ : tl iLoM-uj 

C luiill iidjiaijl ) jlLuJI jdUajJI jajliai 

: L^ul tfl •* a ■>■ j 51 j*I pJaJJf <-S^JL>-l j_$ p_&jJL 

: *‘ l jg-SJU jJlJLj — ifgl 

j_>gu jf j-S— f ^JJI oL J»l £gu jju&- duu>- ju-c. >1)1 «j 51 * j_o ^ f 3 *3 ^ p yi pl la ■ 11 jj 51 Ij 
J_« lg_c. I d t j g -v kill jg-SUI DJdA jmjuq L^_| jJLuj aJLuJI ,^_S jugj Adj_>> kuLuL^g . pi u : ti ^_g 
: J_olg_*JI j-0 jnLCgU uJL_& jl I Jut ^y-i-g-Og . )a7 _>-g.Jg.^u^l pi h i I t fijuuf 
: ^,-L; U p-*ajg Non-living Factors 4-»_> Ju»lg_c - 1 
£bjJ (9 <g_uaJlg £LlU J-«lg-c ^ : Physical Factors AuJlujuuS J^fg_c ( 1 ) 

^tJI. ...... h -v g^NuJ) ^ h nt juj jigJUg 

^LujuuSJI kuJLf I JgLLIj J-olg-c. :Chemical Factors d-JL.qu-S' Jujlg.^. ( lj ) 
4jpJI ^Mdjig Ajj^cLaJI • 4uuulJ>l • AdJLuAu-SJI oL^JlIgjj^LLiJI jaaj ja a * gl ubj 

6 ^ 

: Living Factors <LJL->I Ju»fg_c - f 

^_£g jja_x_uH I ^ L^ulj_JI_ig pi U : tl ^_g jjg_>gJLI Au-J-I oLuLSUI g v p 

kl)Lc.g-^_>i-0 ki>Mu p <jau LT j>-gJg_SL*l pLhu ^1 ^_s AulJ»( oLiJLSLJI jl -hu>.Mu . pl_& 4_pgu 4-LuJI 

: ^utg ( f J_S_juj ) kuLuLSJI j_« 

jjulq-iujJI <LsLb JguS. djuiautl oLiLJJI ^ :Producers cIj-jUJ ajnJLLo kl*LuL£ ( 1 ) 

. u *g ua H cL_JI «< ■ I i r Juj_b j_c, f Ij_*JI ^_s <LJLk-au^ <Lsl_b ^Jl AuucLljJj^I 

. p>uajLu« juufcg Oju^LuO Qjg iA i f Ij ■>» 'J-l LjIuLuJI ^J_C. 4u-j»l OLuLSUI juLuj JujJ-Sug 
kuGLJJI jJ_c. m"*~ kjLuLSLJI ^ut : Consumers gllj-IJ ^ c i ^-r ... ^ cjLJLS' ( lj ) 

j>k * . tij ( Auu-yjbC ^jlulgu->- ) oluLuJI jgJLLj 1 j ■>» » ‘g . L^J <1 jkjLS’ f *j ■>» 



f-l-jL"' Lxli I |d^£j | 



-A. 



Y 



\ 

. (jag I J) Cj^L?I - IjLo ) CjL-LJI CijJu jl jj_^jjj CjU)9-.j» jjJLu ^>Vl 

CJUI9.JJLI9 CjLjUJJI ^La-vj IaJu ■*!) Qy * CjLlSL? ^ : Decomposers -* < < ^ * cjLlSL? ( £ ) 

fUjj->yi oj_* J I a. 7 fl . L^J (1 12. 4JLJL) 

4 a I -s 09 4_SLbJI I Q i 0 oj-g-j-iuj-g 
. ajj. I ll uJf i$ju 0(9-49 L^-^Lgl 

LjJLS_JI 4 -LL& CjLuLSJI ill*? jjj 
jl j-S JjLg ^^9 4 -jgjJI CjLj h a H9 
L^J9j.^i ^ULduJaJI jjjjL>- |fiUaJ 

CjLjL-bJ^ ClIJI^dL^I LjLjLj J1S fOJu X 
JJJaj ^Ul ^Jt> 4 -LLil oLLjLSJI jl U-£ 

A Dtj) A II « ) ^>jl > f lJI > 

4 .jjJjf ^Jl (...L&^duCg ^hl^^JLuLJI . 
AjlJ»I — l(j tig >. J-0I9JJI ojb^9 aI u ; » jlj ...< j_U.>_, frofril L^-glj^LJ-iujI jLjlj >1i-l->. 

9 . j-qC-uj-a J^LLj ^_S Ijpii) v jl jf jfr-XI frut-JI frc I <A 1 1 gJjJt-Lg C ljjjuJ - 4 -ljJ-I j-1^9 
j-a .I „a 4.1 ^_sb ajjjI ji aju J9LUJ9 . jlj a 7 n»y) j-g Ij-.j_? LJL>- la (Jjl9JLg LL_? J_SLu*j >M T v ; 
jt u. \ j j_SJ9 . oji_> ^JLc. MS Ojlj.J -1 (9 '^1 )) Jtiil Lg-s Jjj^jtJI Oii j_a jj-LaLc . 




ljIjjSUj cjLuLSU 
.al jXl J J)L}jouj 



■* ^ I ; g. a .*.1 yj > • 4 --S ^ j$-i$ aj jjLu frJt-Q j-i-y (fiLIaJ frxjju ^->- frLS jl jl LgJIa j-?i-U 

aJLLlS*a LjlfrjAj frol^jdl CJJj Oj9j.jj.i9j La-? cJ^I j» a i J^lgjtJI j> 1 q -t ^jjl^JLijjj9 

: C)LiSL*JI ^LiLujJ - lliLi 
jJJjj jmlajlIJI j-o ^jJLjk ^Lc. ^^-bkj |OUaJ jl j9^b 
iJjl i <1 ?9 <ljL ^9 juJLjdjS J^glg^. j^ 439 *s j LI 
jgj 4 _SL)I_ujJLo 9 jJjLJLo JjLsU^.9 . 2 la^jJLq aj. 

J^l9_xJI j<J9 . 4 j_o 4-1J.I CjLJLSJI ojuO 

4 -Sb-uj J9_>9 lijO ^jJLa.09 . jj->l 4 ^)v j-a 4 jlJ»I jjjC 
Ij_ 4>9 . ^LuJI aI U : ti J_>,|j 4-.jli.jtJI CiLsMjlJI j^ 
J_? jLo^Ljjj ^_9 4 -ujujLjujV| J-oIq t H J->.I Ji 1 4 T 7 II 
4-l-> gJg-Sbyi CjIj-.jL.JI jj! j-g j^s-j 4JI j| . ^i-j ^UaJ 







<Lu I ll£ <LSLluj 



I |d i^J^J 1 



r 



jJduJI ^ la i II jj I ^_S d I > I v Lj Jbj<» L^_il_S <uLuJ) Ctl^JilJI uJjLu |j| Lol . 

Ij-& iliL-j-jjjua i_i_iujlj»» jjdxi gl Jj laJ Oj 7 a t 

:j-*jLIU <LlLLUI 3C.4 j I : LlIG 

j^ju j;'f jju JgVI aju * a$ tbg-xJI jfJLi. AujA Jj pUaJJI jIjJLLjujLj 4 *_* 

^yJI 4 mJI p la ■ 11 4 - p - b g . 4-Ljg-SL * ^_S ^_xjj Ljjj I ^_i_> ^1 Ajgj-s- jgj bU3g . <uic IjJaj 
• aJjLlUI L^jLi^Lc j-o aj^j jLuJI pUaJ-U <x '* 3 SL XI ^IgjVf jjjl jV bLJjg 
l J a - ^ bLS . < l L> Ij j->gJ^-»JI jtnhll jjlg-LJI ^jJLJLj jJLp+JI pi la i T l jljJaJL-ujI ^JLiJLg 
jq t tLo jL^j_ua 51 IjjdJLlJI Ijb^j^jLu jJduJI pi U : tl ^Ls J a *j * II jaju ^_S la ■ »** <j • * « 
pJLUl pLh-JI ojl^ J*-* K| ^ ^ j 

. j^ljLlJIaJLj JjA> j->I jjlgj LjgAA> p. 

: ■~«M ■>» A tl pi v “ >».< — LjuIj 

jJb-iJI pi U : tl UaaJ | jLi . -<~M •>> ft p±SJLjjjji dJI pUaJJI j<aJLua_>> j_o 

f * t ^ I < ajlj J^jjLLujlJ ^.*3 «*a <* .~*M ■>> a aJL^_jjjV| jf jJ>. U_jLs J 1 * * £ 

<JI cLo ^_S ~-M ■>■ * tl 0 i_ft jJLJ V (.LSL&g tiJLq-ujV) 1 ^ J <* J * * '" ^JLJf ■ . 11 t-> 1 1 

n wb r ^ <L>as_Jf AuJ-t OLLSLSJI J US AuUu^j ^ JJa_, jjJI 

^Juj jjJI j «j <a II (LuJI <ulqj djj A jJI OGLuJI AlcjS*SjjjSS jjaaIIJI ** » I q c 
JJaj ).LSL&g ... jm a <7 tt d-^-Lq-aJ pjMJI jp a» >-uj-SVl jLc. -■* jj •>» » 11 jI^JLI jLiL^yb I ^ 1 r 

. «(JLI ,j_S 4Jub jjjLsJI <uj ou 

J a *j * II j-d jjJ-oLc. ^j| jMjjJ <uLuJI pJaJLJI ja Si <a •*- Lujlijj ji jjl jVl 

pQaJJf ^ 

pi U : tl ^_s Abbj») iLubjA^JI J-4I9-SJI j_o . OjljJ-lj f j ■>» ** jjaq-ijjJI 

«jJ.I Lo . jju Lq -ujJI 4_il_b j_« jJjJLI fjJ-l 9 _a ;q in TLS . 

•I <3 » 0 



J^y^j | | 



-A. 



V 



I gf) nh H — 1 

: ^jJu Lo-*-S Lg.^ jl^-A-il^ LjL-LJI ^-9 Djj^II J-of$-xJI j-o II j-LLatj 

: i^l Jl «L_JI 4 11 I g r 9 «9_ybJI ( I ) 

jLi <9_JaJI Ijji f9_iiaJI 49.4^9 ^i VI --<j •>» ~J-< oLLuJI *3 ■>■ II cL-LJf ajJLq.^. p 23 V 

(j 7 09 i(J VA * - PA • ) jo L^JI^ bl £_i. 3 u 7 Jl 4L09., JaJI ul >>9-11 ja 3 -e J * 99^ 5 JI 

409-ibJI iLiLbJI Ju^i fgJj A. uL g_ t JI oa.j> tr i9 . cl 4 .iiJI uLJ-gJLu cQ ^- l CiIjuJLju^LJI ^9 a 7 1 
4 -Jf jrUi U ILUI9 aSJ. Q 1 jjjJLl oLuLSL II 4 JLg JugJ-uo jjJI jJjLujVI ^_&9 4 ^ub-g-^ iiLb v _yJI 

( 1 • x 1 =jJL 49_)LJI ) iLiLIaJI .0J9JJ cl aa j^ 

: cLk-UVI f j ■>» II (uj 

gjo»o eUf-f 9 g i U Aaoblj 4JLSLg j-o fs-uotl Jl a 7 il j$i ol 1 i II 4 i t U <&£*£■! 9A cLsJLiVI 
9-g d J) jL£ (jl Lgl • Lob » o) cLLiJVI jl_£ jJgJI 9_so 9-gJJI &Uf.l jLS’ LLi . oL_«JI jjjJLl ^9-c 

. 1 1 1 1 uj <1 -s7 jVI jLS . a ■ r j bjiJL; ^1 . ^j^JLl eUf-l j«« ^ £ 
gJLbJLujI ^Jl cLouVI li.^9 . 4 -i_>- 9 -c aLJ^ib 4 uL->LLLg oLJJI JLjj jl Cjujjja jl dj J_ojj 4.^9 
)p£jA jV IjJaJ . ■*9 ■>» 1 J -» J ^9 * 1 JLuuJI L^L*. j_g j_^l Ajfcjjj f 9 ■>» t( jA ojbjLj-iJI JLuuJI LM_>- 
(-QL j dLmli j.daJLI u_JLU j-o ^^J-cl j 9.^-1 (gJJaJLI «_JLU ( 9 g i II aj a ^1 JI9JU ) oLLouu-SVl 

.C9-JaJI ^i 1 J : c jaMJaJI l _ y _£ j-lSI ^9 j 9 g i I T JLuuJI LM_>. 

: JLJI jL&jXlg cj da II ( £ ) 

: Lg_& jouJLLLg ju 7 1 69-c cLul oLuJI j-C 

JL uu JI 9 jj.utl J9_SJLi ^9JbuJI JJLoI JulC jo.J -1 Lj^LJ ^g mail 1 ^ j . *9 : Jj ut-l 9-gJJI al>j^ 

• i 09 V <9 






O iduu jj ua ^-1 9 g i II j-g aJLi JJLi l j bu-19 j I gJLt l ^gj jL^jVI j9 SI “ 4 I J ■ ^9 : jLgj^^jLajlll 4 I >^09 
gjbj& j9_So g-a-S . ^ i >>ll ^UaJJI J^^jlu jljJLu jl 7 l *»-jJLI jLL&9 ijjii 4 9 1 -via o^Lc.LaJ 

.jLajVI J94 j-j •>> ~-t-< 9-gJJI L94.J- uL^J^Lg J9-SJ) g.i 9I . joJ_>jJI L9J.J. A^J^Lg J^sl9_*JI 
j^Ju 9 j.Ajp.3 jp ^ Sjjg j_> 9 JLS'I Jj^jJu J^Lk ouLt jiJI g -g- LII oLJ JLiJI J-uu-uu ^-Lc j£aJ$ 
jl J9J iiLAi b ji^i v 9-gJj 4JLi jjujLgg^jl^ui J^Li ^g-aJI £jj I jLi . Ju^ulg j"; 1 -® 

Al->-j-g ^Jl oLLJf J-uAu l7 _SJ uLgjMJI 4 1 1 a»)jJI ol^ubjLJJ uLloluJI 4 -gJiLg ^ggjtJ JJJjg jAJu 

^ xjul *«« l : r jjj ufLuJI aaIjJJ oouuLlLI j «9 ua Jl ^ I q 7 II jl JLXI lag j^ g ■''- " *9 . jlAjVI 

^JJI acLJgVI jJLi jo aJ^LiJI uLiil j *9 Ja Jl oil^L LA499 . ouuuLLg ■ “ 1 Q 9 J lJLj j L g-i V 1 9 j LAjJO 



, uJ| | ^ 1 



r 



i ^ f l jjj f i uibLJb LJJj jjl L^J jbjjLu jdJI OjJLS^ CtL-Uf L^Jx J -^ •*- * 

agLwaf o^JLS ^Jl ^UJL oULJ ^Jl ^ *3 11 klkil^rfJL I j " 5M <- j_o oLjLJJf 

9 I J 3 la • Ij^Jl£ jj(Ju V dJLJLjg . lUj j» K f ^Jf £UJ>- £jS-)§ . *j ■ OjJLSj ■* 1 j$ la 

. jtduibLUl a 1 ogLis^l ^ j ^ Q 

: ljLJLSLJI £*39^9 «$~yiaJ! ( a ) 

.<LijuljLJI 9 (111 ^_s AdbJ-l ^LJLSJI j_s fip9.It J^I^jlJI j-o gQ in II 

oLuLSUI j_o aJLjlo ljL_£. 9_> 49^-9 f j ■>» ** *uJI J <aj ^jJI J^jlJI jjaj gLlI ^_s — 1 
c$-^aj( ** ■ c ^3 ** ■ r j * |^JI L4— >L>- ^_S L^ • ■ * Lq-i-S laLLkj Mia . . tl xJaJI jl aA >Lul^ 

: Ui^S . j *9 II g Lw JI «* ■ I ^ f LJLU |ajMJt 
j9_SD j) ^jJaJL |j^J9 Lu_yjJ 4 -LlLs a 9-^3 ^ jl -t £ jJI MJLa glj q 'Ll ■ • tl ^ u tl ^LL^> 
jJ- c L^ilii_c jq "t jf . 4 .* y L^JLi auJLtJI • ti ^ u tl Lsf . |jjLa f A j g c j-L>- L^JI ix 

3^»Vl £LiJI ^_S I ^ jjjlaj tLi-tlj iJ _iJI ■ . tl ^ u tl jj j^_>, ^_s IjJLa I 6 jJL£l 

.j_Lo 1 f * Jj 0 <* v i r 9_aJJ jl ^jJaJL »»' 



juLc. jjjukJLj jl AjajlJ( oLJU ^_s jLJl f 9J) CjULJJI <u^ “** V ^iJI CWS9JI ^_S 

aLLc oLuLSLfl £jj$j u -2 f * ^ "j gQ <n tl jl li_& 0 Jjlq$ .jLLal Qj-iJj-c j^ jJL^I jj g r 

. jUu.Vl uLLLa>wo 

jo aUjIJm jJ- c j* 9 _o^j 4-hJ-l oLiJLSUI jjj 9 ^ f 3 «ia tl ^j| • .3 t- : ^ . iuuAjLJI — f 

: 0JL Lo-S jjta h ; 0 

SjljJ»l 4 _>j a u_S g^Lajjl 1 j • ■*-! -^j3 g9.wa.JI a q ^ aaL^jj^gJu Cul^ : Ajgl^j^wa * * la : A * 
j ^3 1 J ~ ■ ■■ wSg^Ja i 3 ^ £4 AdL^.1 oLuLSUI aj JJ9 . Aw^-ijjJJI ■■* *3 laj II j^aLfl-xJIg 

. wSLa^>l9 OjljJ»l ajbjua Cwha» 

jL^jjj^I Jwt-ual -3 •>» 11 aIaj jLLqJLS g^J^JwuaVI OLLxJI Lai : I a -'i-u j I OLL^ A a la '• A * 

>> 

aljwj»l oLiJLSUL AjLLc.9 . au^jujJJI 4 >3 HjJI g.L^JjL>9 L^jULJ ^LaLLSU I^JaJ A n aL wa tl 

. aLuJI 6Ag ^a ** 1 S> ~ 09 <Lul9dh>9 <UjLj 



iv :l-j_ 'i j_lJ | | 



-A. 
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: _Jblgdd.il lal ibg f j ■>» 1) ( _^S> ) 
dJljbi ^Lt Jal_jli_JI I.La («a | »>t 41 j-SLcg . dJblgj-il Jabub jjoj q I q jjl jjllo-iujJI f j ■>■ 1 

: i _ r ji ^gjJI JU.i 4 _djg_b 

1 d ‘ a |^-f| ‘3$"*-' fC-i wLl^JjJlJ J 4 ii b I II djblgj-il Jabob JJb I tj Jj : j X 4 I) OjJLS • 

.AjjL^dJI djblg i 41 »«« ‘ J L^dhi^ :jL^-JI OjJLS * 

1 d ‘ iQ agjL> f«j Adhj»«j;jJ "jj ••-» i AjjLgJJI dJLjlj_d.il la bib JJb l^.dig : J-uj-jLII oJLS • 

■ 4 1 1 I I II bblg_d^f ijjlJLj L^_dij : J-JJ I OjJLS * 
^ydUl Aj^_i_II j_blgjoj_ll eba»i ^ I mg q I 4 Ijbfb 1 •>»_■* j-qJLII f j ■>> * jl bib) J_Sj I Adi • 

1 d * * Jdj-C -■* la j. ■~‘ j j_d_L ^ a ilg jdXI ob.o L&j-q-iLi Loo-dX la » «* : * cb-xifl jla * ; fl . j 1 9 v g 1 1 

.jdXI oLl-o jLujb^JI f LljI jj x 1 1 
: dJLjlj_dil Oj-x-aj f j Jo t< ( j ) 

9I dJLijI JM_i dJLI j_d^-l j_q AdJiJLo AxLq.. x Jl 4 7 ib fqJu 4.^90 4 Jtxxla dJlo Ajg-gx o_>xLb Oj-x-^JI 

. dJlj_LjdU gl bgdbu) gl I 1 q nog 4 gl Lgqgj jj-Z-jj AJj 9J 4 -LLl-i ■*■! A . j^oJu 9 4 -bj -0 fq_».u I gx 

Oj x ^ Jl j_g oxx £lgjl dULL&g . 4 1 1 a»la AdbawgJgdbjdUii J_glgx J 1 4 1 LJajf a. J II jai- Lq_S 

: L^_bo jgtgj j-J JJ 

JjblgdL.il . 4 jjLo OjJd^J j4J^9_ua9 4_)gJ Sj9d4 * ^ • Q ^JJJ j Jdj 9 ^LyjgJI DjaX^JI * 

ogjto d uj j ju j_SWf ^-11 bo go j_xL^.j ^jJI jg 4 i«-*> t II ^ Lq_£ «Lx.o_b > _j) jlibajLi ^^JJI 4_^_iJI 
^yS a^JL^JI cLt_xVf dJlj-xJu dlddi-x ."'I t-« ^ ^lj jl ■*- ■ 1) i _ y _S jjjukjLi jJJI JjUJLSLJI Sj x ft> . A^^JI 
Jg-S 4JLjujyb jjLu aajL^JI dJbj ni 4 ILs . Lw 4 g_i ^LaJI ^Jl la t J* 9I g la 11 ^Jl » » * «UI 

J_JJI j^-L^jg IjJLo jjj_*jj_jg 4 JLj- jjj ^fg^o jAAj jl ^ i I) Jlgia J h7 fl 4^ x -uj-t i J-iJI 

<Ld^-V 4 -jjjjJJLj jjaS-jUI djjdjxj jdig < j_dbJI jdbb ^jJI Oj x ^ Jl eaa ^_S d_dgjjuJI ^_>j.jg g la 11 ^Jl 
jJI agjLi f«j jn 11 1 II ^_dbgJ 4 I x 1^1 II ob.ll ^Jl UjJ 4 a 1 g t II obi I j_o bJU)_ujVl jh\ t ; ^jJog . J>^l 

* j L 4 IJI j,. J 4 4 ^ g t II obJLI 

J_o_*Jlj AdjjwgJg ; >>1 4 II UbLl ^ix. bLIa > 4 89 7 jg .iLuLlI dJblgj_i-l CiLibtljml jjLbb la-SLftg 

.4lb_x jujb j_4 l>r ^-l jJLS_II L^j j*c ^JLlI dU-^-jllg fc-uogll j 

J di - 4 1 j j la JbLi! jt^q X 71 ^Ul 4 jglj 1| > 4 x^bjjJI ^3 JdAbjuj ^Ul 4 1 q mg II Oj-x-^JI • 

LLaol o-jbjoJ Lq_^ .^JbJI cLbooJI ^.3 L^xJI og_S_dJ ^_djj.JI J tA fl L^JLq ^j_xJ ^qJ qLbuuJI jiajVl 






,'■^1^ uJ| | ^ 1 




r 



ii 



uaLjatl ^_S dina >9 jaajJI ^_S Aajlaj ) jl > If SjJLS JgJa j+ljug g-iislg J-SLjuulj jg-tJa II ^_S 
j~j j jl j ■ 11 &jJLS JjJa jl Cua jJLs . &$■>$ foJaJLLd J-S— > j &j > II JUlaf ^_S LgLa iLoLc ( 

SjJLS J^Ja oalaja jl jja ^ iJI AaauuuL^»l jaJtJI (Q •*. -v ^_S Oj$aa jjja ^aJI jaLjuju ^_S 

I ^ ~.l jl ^ '■ t> 

jIjuJI LAj^uGg OjljJ.1 a»jj - r 

aa>l jJLfc jLulAj gLua-l jo jjUia LoJbdLc. gLu^-VI Ojlj^-I la^jj j_GG ^ I 7 j 

g-gJJI <uJ f Lfl j*a jjLij LojJ-c. gl . iLJI^JLtuj^l OjU»l «* a la : 11 ^_S jjuuJta jtulaJLn 

. cLLmjJI J «a ftj ■ a a «a II J *a fl jaLS-jJIg 

^JaI §1 ^^JLlI j_d_uaJI j_o JJj| OjljJ.1 Aa^jj C*aL£ lil Las.ua I g l^aG A-G-cLUI ojA jJLiag 
j a trt l( jA JJia 6jlj_> CtLasjj J.gasJu ^JJI Ajj $ ^1 «L_>.Vl jjaata JJLLa jl ( a°0 * j_o 

^jJLI L&jaasa ^_i-l jaLSLII 4-J-C.Li jl JiJjg . * j^ ^^±£,1 ijlj_> uaLasjj J-g •». 77 s, 

L_> ^jUagagjaJI Auui jLj ^ jJI 

jaLSJI Adhi jL uULj ^iJI la *1 u_S Mali A-ujujL-Lo jaA OjljJ-l Aasjj ^uaj LpjJ-Cg 

^ * f ^ f ^ 

^_£ jadJIj-i-l ja^-SG ^_s LasGalg 11 a gaaag jg.G_jua.il ^1 LxL AuLs fj9.jt.ua gl I hg » ^J.1 

.daJgVl C*GlguuJ>l aJL>- ^i ,~*M -^..3 -t-l j ag 51 j gl LjaJLSLJI aJL> 
LpjbdLc ^ga-iuuJ) CjLuJI jJf uAaulgjJIg klilaJLojaJLG AajLLUl ajGlgaJ»l jjaata UJj Lqlaa 
AajULsV ^jji-f j G I g -ua» - UJj jta- . Auui jjjukJta ^aJI Ja-uagJI Ojlj_>- Aa^jj jia UJj 

.Lu-yuia AJLAjjJLI OjljjK-U I ^ Uj * a aJLfc ^lua Jl Jq g ~4.| ^Jl Oljjii^-lj Ola^j^jJI 
ttj ^ >11 JalayjuJI I Q ■ a i&jjLLj jLSG jj 51 juj OjJLaj jl^dJ*! jj jiJLJLJ>l LLL^ jJj 

.La> jlj-uJ-l «ULJ Aajjj^jaJI ftj J gGJj-iuuL uj jf-l 
iLgaiLg jJiSi Lgjjlj^* Aa^jj j§.GG j hi i l &j ->. ^) T) ^jJI ^jj>»Vl OGI^dkJ*! jh T ; L-s-Gg 

Adtil j-at J^I^jlJI L^a>j_iua ^ala L^a JjGJa Aaj 1^. jxGLAa^^-ajIa fUl jl Jia^ 



g() ih II I 1 ) It>9 jJaaJI (ftl h j tl jA jjlfll f jjl? L JLjjj I j j j jl jVlj .jjj K jJI (ttUalll 



l'':1--J - ' ! I_lI I id^fj | 






V 



jaLlaXI j I c j Lj I j_a < uLuJl 1 1 ) ^wo j j j jlII ^1 j ^ La ^4g ^>1 g 1 t O9I9XI9 



.^94 J-^^9 jiiJ j&l IS I 1 g ^ T jXLig < LlLuJI fqJXXI ^)«aJl *fc Lbwut j a £jl JJU £}V| 

Marine ecosystem : jj_>uXI ^iM) ^LlaJJI - I 

uXXxJL ^jJU Lg-ui jisjVl gt la ■*■ /VT jL^jVlg ■*<! U ■ *- ■ 1( aLug ^JaJLi 

4-u.j JXXjX iJ ^J jr\ t ; i I ^ t ; ulhi ^19 ; l_>wJI aLug JLXiif 19X449 ( Hydrosphere ) ^Ul 
A a >^ 1 1 T ig ** . «i . g . c t ij djjjjj ) a | | Ci$i a 7 j ^JLil A^i^Vl CiLLuJI Lua-iuX a IjIj 

gLu^VI j_g j-ulX-l 4^-iujLlg xLJu L^JI Lg-£ • aj-cLLLo jj_>9 XI9LS J_SLuJ ^Lt L^JLuaX iV IjJaa 

.4 A 1 fl4 Tig 4 -ul $ 1 A djLuJI 

X i-uXLX 9_X.ua I 4 g h il J_S_jJj ^Lc I (3 7 Utljj j_5_f Lg_£ J k^i 7 g aI •■ < jL -s -JI 4.441I9 a 

fg ^ •y _ig . L^Xg J-S' uS^iaJI t-i-ijjL j . hi\o 9I j_>*j jl j^s jj-X - 4 fj-*- 9I Aiiqtll 9I 4 u uL> .LjuXI 

:^Jj La I ^ g iT>t ^g 4-JL-U 44 XLJI9 4 1 1 1 ; h II JX9.JLJI j_o a 4.x. uLaLx Jj_sn_JI ^JLuXI aUaXI 

: ^OJLI J9i^l ( 1 ) 

dJa-Sl ■** *< oLX.1 9I jLlagVl ■* ■ g X u-ujjj->- jlauuXI aLug 4al JJLI ^UgVl 94X94 ia-ja 4^9! a77 

la -“j* a ^1 1 J9 ajJLujJI O9l9.il J t a 1 aLJLI ^xJ uLa-jjj jJlXa LgX aLuXa-aJI «Xl_>-UXl 9I ■*<! ■ t < 
44494 £4X94 ^yJJI jl •». I ‘-i.) 9I jL s -»J) jiajtj XL4&9 . 9XUI jalj-s- F fl ^Jl^a- ^L -s -JI 44.9XII 
j X JI oabj u_uu_iuulj g 1 1 X)9 I g ^ 9IXI 9I 9XJ/ ^alj_^ i * 1 I ^ ^ fl 4^9X1! 

^Jl _,L>wJf jri 1 1 4 >.9 I U 4_>.jA J_ii jj j -S-jl J I ^ix.9 . jL^jVl uLuag 9I jl h a^l a 19 

. jl^iVf 9 J9 _ljjjJI aab;9 j^ k XI jr\ a i £ 1 h I ; tl j-^09 JLg-ujJI jXa JJl 9I jJ.J/ (g_>. f • 

. 1 *3 a» £LUI ^9jJaJ LlXS jL-s-JI 4 *>9 I g bltgl a77 I XXA 9 

9.1X9 a^dLjjjuiX UU 4499^X9 49449 *< j.jj9.iX ■*■! u . ■»- • II a Lug 44I jJll ^XaVl ^g^al ^49 

u_ujuulj j^-Lc j_»uJI gLa jfo lgu uj LgX^ . 494JI9 ^9j_»_ll ^Xalj ^a ^u ju u JLXLII AJU^jjXXjj 

j_iuaLLsJI j>» * ‘j J-S-UIJI9 jjuL gu - X lg 444^)9 ji i y > U9 99X4X1999 a >>19 a tl ^Xgl j_g |ju4>- 4-L.uLs 

.4 t ni U 

: XjULLU £9X9 ( u4 ) 

LXX- ^<499X1 JJ9XL4 4g.l_uu4 1X4I9XLXI9 I4I a mg a Tl ^Xgl iuju-bjuXI aLJLI 9X9X 

0 Lull 9 gL_>-^l jo 9-uaLLxJI fcj_a> 99X9 . L&9.JLXL49 xULXI .‘I II 9X ^-Lc J-g-3Lj9 . Xjj-auXI xULuXI 






ir 



j_iJ | ^ 1 



r 



. £LaJI 3 -v. j 1 Q * “‘j~3 1 A jlJLj $LbA»Vl j_a LSj^jb-L) * - t^~; a ^_s 

J_a-jla lo 1 ^ • ft Aj jbjJLI j_oLi_*JI jlj . tJxLa bjljLu L^ja A^ss-La eLJU CuL^ LqJlSq 

L^-wLc, jjjLu jilt ^ 4 »l LJjJI aL_tl ,*.i i . u < LuLlll >LJ»I jL&ajl j I f 

ta7 J_c lj_u*9_a aj^-so a a la : a ^1 ^j-S oLajlJU Qj-£$ aju lAbJg .bLUiJ Lt-y aJL»jlwVI 

1 j • ft j ( ij m 11 ^LLitfl aj-Sj 

: j ( » ) 

OjljJ-l j l ^S j^JLdkJt jji_g jLs L$_i ijJuu Ajj) j^aJl -s > j ^g Ju gUU jl 
jo *‘ l la * ^ a Lug a>lj_> jjLJ j t*> • *«« *j f ^ • » tiijoio ^dJLkJf Ij-£ j! Lg-S^ I^oLka 

<iJLL& jl Lo-£ • AbbJ»( oLJLS-II j_g ajajlJI A ■ * la a 11$ <LuI^JLjojVI jjJsLLtl 

I ^ frl j o ^ 6jlj_i-l jjjjj jl ajkJ-jjj XLLg ol_^_>wJI Lil>JI Lul §J_£ <UI (J _S ^jlj_> 

A * a* la xjjJ) aLJtl Oj !_>_>■ A_>jj £Ai>i ■ a * H J fl • a^-I^JI ja >»q II uSMJoi-L biiliu 
Lgg . jjjuSLxJI >i)jos-) gLLyjJI J <^a fl ^y^j . a ia a a* : ■* £ UtJI aLbA OjIj-> aa-ja j $_So LqJ^u 
«UU jaaIj jl> |A 0 r ^yJI A * * la a Jl jJaLJU ,y_8 A^_>«_kj_uj.JI aLJtl a>lj_> aa-ja j>» * ■ ~ jl 

v g >. 7 j ^Ja_ujJI ^yl£ 3 a la - a J_5f 4 -LsLLS g ■ <^aJg ( JJIj-ujJI j? j a >• jjj-S.ao aLaw jo) 

.Jb^DI j_A A I A nil AbJUl cLb^Vl |> yJ_C. ^iL>o U 

>> 

LbAOjAjjJ ^*3 f *3 ~ , “ y * la '*-■ *j a j AbLsIjJI jL>b-bJI aLbA^-S^ 0 f * J$_> OjljJ-l a_>j j 
^ jjblj La-S’ < joJAAJI Jblfc v g •>! 7 II ^yjf J-bA_> | yO>> L §-»->■ 3I yLq-uj I i ^ ^ L.g-LS 

A 11 -n h nt tl aLJLI ^yi ajlj^-l Aa^a^oLu LqJLu . ^LaJI ^yJf g h nt II j_a is 3 1 J Jl ^yi OjljJ-l 
0jljJ»l j^j ojmS a tt}K jaa J l aLbA jj-oKjg . ^LJll j^tl bliLJ-ajg J3 a tl i_bJuuiA»» 

A_klbb^l A-UJbjLbJIj f 1 <A A II ^yJf MbbJ L^Jj_UJbj IjL^A jJb»JjJI aaljujI j_A 1 ^ * * 

ajjLaJI JJaLJLI j_c, ^jljJ»l jlj^JbJuuVL ^ajLu ^iil A_J_>>LjbU.JI j ■ a 1 1 Ci-SjJI j-S^j lo — 

. ^ ^ 

. aa-LLacI Jj^aaJI 1^-89 l;L^_>$ M_bJ ajl^>l * ^ ■ ft uiili ^yiJIg ^L a^j JI j_c toALJI 



)f 



J^y^j | | 



-A. 









: 1 id I OJuuu ( J ) 

j.uX— t-J ^iJlj j->>jJ) «La JM_>- jbiLJI f j id t( 4 a -t ^ ^Ll. jLjs-JI aqLjaiff ojxlu 
<1 ^.q_J-l A J-uJVLs . j±JL^ ^Jl Ajfc9.ll J9J3 t-fcjuu ufc ^ j ;7 l) ejxLl 1 a i J9 . jj>] ejxfc jr *>7 ^9 4_Lq 
0^ x S 4 11 •«. 'ii j i 1 Jig eLijjJI AJLjuuVl JuLu LqJLxj ql q 1 1 LJ-XJI ■*'! ^ ■ U H joJJ: 4 fc-Q II 1 > jj la 
4 i\h m II oLJU jj_SLi I J.J9 . (j 4 «jJI oLJL jjjjifl j^JJf ^jjLj I ^ jl Tig ) I a g f jJLSVl aLJU ^^Jl AjfcjJU 
jJLg £ * * j g <* ^JLjfc Lljkj^jJ agLjaifl JJLj LqJLu . J^-qjJI jJLg C • * v _ r Jl9_>- l7 -L>- oql •>»* ■ “*< oj^lj*- 
jbiLJI fj «ja t< 11 1 1 J9 . « LLI jif ^iL ^LJI ^iLIaJI jq mj Xulj» xJJj jxlj fj 14 t( fqj . Lj^JLi 

^JLlI fj «ja t< j_>9.j i~i 1 >. j-mjJJLS 4-JL-JI CiLuLX II aLx^> 1 g ^ * Ijgq j ■*. ; I T 4 ■ t** ■■■ *< aLJU ^ 
£jj9J LJajI Uj • igJJall oLJU j^. LoLc u.^9 . J -j ■>» t< cLLiJf -*; 1 -7 C 4 11 I f J.qJL3Lj 

. L^Jlix. jjLuLSJI _LU ^ix. j-cmju ^1 qL^Vl 

: fill £-Q-C. ( _jS> ) 

ji£\ 9I LJIj 7 49 1 1 ^ Oj— hjulC ^Jl jLjfc. U J.l9 j-^>l9-^-ll JJLc jLLgl 4 t <A 1 j^q jL -s -JI eLuq J^q.x. ^§IjJj 
1 ^ 4 <t ** J i 4 j t*> "'j * > < j^fcxJL^ jLfc-JI j_SLJ9 4 4 1 fc. m II JjLxLI jbjfc^ ■-.! U . j>. « . ^_s 

cLLI J^q.x. ^ j bj LL j if ^j.jlJI g 1 1 * 4.1 9 ^ f 0 * * jx. 4 4 g r ^LjfcJj if j^?x>.ifl -s^-JI LgJuu 4 i ♦ ♦ ♦ ^(9^. 

.IjJLq A * jx; AdjS 

: cUI h t I^> ( 9 ) 

^59-J.I la x 1 ) 4 sl x^ifLj cLU Llti jLLol Oj-uxc. J^LJ ^9_>. lajLxa Jjxt-c cULI ij ^ la » «ja ajljlu 
J-g- fc JLi xfl 9 -uj i i MLg IjJLg f • J.xut ^Jl jX fc ^JI j*a$Ju jl jlxuuJifl jI^I I jLi . jX fc xJI g h m 
jIjLLjq . 7 ^ » ■>> 1 ) J g <■ AxljLi jJLq I • • ^Jl ^ ^ I jlj . SaJuia f jjLujj I U « ■>» 

iXjIjxxx jgjJj jLg-e.ifl jJLc jxxljD ^TJI CjLjl9-bJ.I j^LJ . i‘l la I jXl^xix^ I j«* laxLII jL^_> jjxj xJJj 
i^9jJg dLl^I ^ix. OjjbxJI ^Jl 4 fll fc^jfLj jJljJI lajLxaJI J q C j^q i q'.< i Ajjg-Lijj>. 

. jxi-qlq OJUJujj 03 $j.j j^ JLgXiif! 

: oLJU aS _>— >■ ( j ) 

j^s jJjLuj.JI jj-ilj jJLI 4-£j_>9 ^LjJI oL^-L (^l^ifl) aL g II jL^Ja »«■ t( 1 .^jLI jxLu 

AlxJL^ il)ljl-ijj.q JbJfcJu ^1(9 Ajl-ijjIj 9I uJL^ AdL^fcla “■ AxjLII xjIjLlxJI Lql . ■*■! ■ Hj iaiLuxll 

£jj$j ^ix. Lf . ;UI iiLLS ^JLlI ajlj-il <L>.j j liMljfc^ j^a/iff jljga aS^>- I (j (j >97 fl 

La^L .1 iHfcj 1 9 Aj^fcxJI qLx^ifl 
. AxXl j^lX. J^sIjxlJL 4 4 ;l >>i II J^sl^jeJI 






1 %^ |_lI I | 




r 



Ajj^wkJ I gtjJLlt 

cLl^VI joJa^^f -L^n-JI *fii-»f ^ 1^773 A-J.I J^IjjlJI Ul 

:^_&9 AA.LJ&I J^IjjlJI £4 J-C.LflJLjg ^al la ■ 11 I aa jJaJi-j ■* i 1 1 

aJL>-Sj 4_Jl9_^> 9! AjuLJ oUi_>L£ : ( plankton ) JJIjjtJI 9 oLqJL^Jf - 1 

i.Ull ^_s j_uoJu LJLc. 4 -)j > o 9I 

^_L&9 ^LLkUJ ^ a la jjj-JI 

. 59 _g_c. j_o ^ • ; •>» < < aJLLLLII jIj_LoI 
4-09IJL0 M-) ^I^Vl I I q 4 . CUL> vLtl 
(g-mioj . I ^ /0 i>< ■>-! aJL^aJ I^Jai 
: Lg_& j( 7 f 9 g 

■* • ‘9 .>> 11 aJLbJI j^JLc • JdLigjgJ-SJ) oaLg ^9^- 0 mS 4 f 9 q ■>< o ^j-^S oLgJLfc * 

^_S jjjLoVi J-*-<9 gf^jLlJ 4 _>>->-Lo oUi_>L£ clJiu jmJU$ . aoIajLII al^JU <L_J e^LsLJI 

Ajj-an-J) clijJI J-joj^Ljuj ^_S ^9X1 4 -fl.LJ.L ^jJUj . Ajj-Js-iJI cLu>Vl ^_£l_J fl jbjLJI jm^S- 

j ■ »> I • ^9.^-i I_£jL= 4-u-bLkJuJI jj t( ■ 4 JL»JLq 9I 4 * ft| la ajj^o ■ . 11 u $(9^09 . 

.(j-ouuLfc f * ^ ^ 4 _> 4 j^«-»JI CtLjf^dbJ*! jIj^I 9 $ I j-sJI 

oLij-JIg 4 JLJjJ( uL^uillj j(jujJf9 0LJ9VI j_q QjmS 4 r 9 q ■»< q : A-JIfr^aw oLqJL& • 

4 a a* la juuJI oLJLI I ^ i 0 u^JLt 4-JL-UI oLqJL^JL 1 ^ * 1* y . A4-LLjp( 




<^3 ^IJLxll J^Ma/ 



)A 



Aj^-’S-.JI AJ-JJJ-LjiJjJI j_q AoLLlI Ai-U) j^-^9 

C)UU->» &A£ ^_S JJL4JU9 : ( fl9->JJ) u^l 4 f 9 q -v. 4 — f 

.oLj9^>»jJI 9 0L^_tujiiJl9 qj-tJL^a 11 <ULq-mV( j_q juajlJI J-q-oJ : 4-LHjJI 4ijJ>l * 

.q^uLuaJI ^JLq_ujV)9 oL^juoJaJI ^_L£ jjjlj ^_LJI q^u_SUf t^Jl g >>>V) : ajljIjJ) 4ijJ>l * 

^Lkjjjb^ Ajj^s-iJI oLbjjjJl9 JLjJaJ\ cLq-yjb^ j^-SV( ^JLq-yjy) : AjuuloUK AaU>( * 

j la ■ II9 0LAJLJI9 jjjj9JJL£ 4 -)j^h-<J) j9^JaJ( * * 1 ^ Sjl *‘*"9 jt_£^jJl9 



-A. 



Lxli I | 



V 



\ 

.oLl^oi-l .‘111 j^ ^ L ' Lj jjjj 7 al ^Jj| jLLJ.| J^-».iuj : iLjlujLjjjJI 4 a I -tl * 

Jul 4-flJj-i^t DLo-pTfl 4 JL J ^ fl f I JJLJI pj^ 4-4-S ( _ r Lc £jj_LJ j L yjjyi ^jL>9 * 

jl 7 i. -i -tg 

<Lb4j JLSoiil 4 a il m II fljjLlI JjimUmi Lil a I *»• jo ^Jl LiLULSLJI - f 

:J.q-iuuLj 

j^ 4Ja-Sl ■■<*>! LaL>LL >9 4-LJLI oLIj-oLI cUaJai ^Lc jjJLu ( _ J JJI ^la-tl DLg-mlg jljjjJI • 

.gxJa-uuJI 

^Jl 09 JLI L#Sj/l Lr iJI 4 ^-JI oLLLSJI «UJjI 9 pi hi r l Jji. : 4 II 4) --‘I jj la a Jig L^LS-JI • 
4j > - >w JI oljLLJI 4-LL^SJ I ■ <j 11 uLfjj jg j yLfl 4 — L-l-lJI jJI a 9 jo 9 4 la ■ ulJI I ^ >^l • <* 

J g 7 ^ 7 .‘I T v 19 . jjov j_q aLoLoJI oLqJL^JI cLL LJjLujJJ 7 ; ^ u , 11 qLJll ^J| 4_Jj^ 9 

l_>_i_> 9 -7 SL 1 ^ I «jjl 4 oLLLS 1 ^ x Lj tl v 1 1 1 Oillll oLLLSJL Ij-L ^jJI iLj_»uJf 4 1 ml ui II uL!L> 

J a 7 1 7 L^JLq 4 -i_ujJ jLs 4-SLtaJI Lql .sULIj cLo>Vf jo 4 1 il 1 q 1 % 11 oL^jJLI j$±J-S ,4-LLx.q oLLLS 
. ^9-JI I ^ LI .7. *.j «L_>-^I j>t a i7 JUaL f I ■>» a H ^jLI 4 -ojjj oLa.Lt I jo 



A 



A 





v' 









k* k* 



'roi-.i 






■— S-oS> 

f***£ 11 •• 



<L 3 Hall 

uJ | ^ | 



n 



r 



Y 



: dJjJLjJI Jicll jLyjjau j-» iiiai 

oULJ aJlS\ I (ji o J^uLSJI I j_c. 4-uj^JLfl-o d I L^-iULL>- ajj^k-<JI $ L_>^l 

3±ju$ clidtJI Jj t*> j tlUjJ HL^J-I ^jojuLLS .. d-JIg-^-l CtLcJL^Jt JJL<j 

d-U-> v j_c L^JLiJut J^L> aaaj d-sLbJI tjdLi^ <Lijjiu jljbd! 4 ■ f u^juulIj L^jLa-L>. 

jb£ ^gJi-jujup j_o JLdJJ^I jJ_t L_»jJL 5 j_uju*JI ^Jl j^JLJu dJ^UaJI jL <Lo_l_xJI jjJi jJig 

L^JI ;LJxl ^J_£ ) MJLd 1 ♦ ♦ ♦ L^Jjg d-JL-UI .*■! ^ ‘l j » ■>.<;<■ GIju I jl_£ 

>> 

^Jl JJLLL) a fl I ^ i o fih»*£ 1 * * JjLsj Lo jLi ( LLac Lj_£ ^cJLu 

rc.'-jH-S' ) 9 'V ^JLq-ia<y( ^_S 1 * g ■ -^*3 OL^JL^JI ^_S 4 -JLJI dui. U»l 

j f . ... . c . 

* , * ♦ 1 g ; <n j Ljg-J* I * , * 1 jjjjJLII ^_S ft; •>■ ^ ♦ , 1 9 o^u_£JI ^J Lq -ujy) ^_S 

.£l$jVl LJJ-i ^j-Ll tfjJu 9J jLwjJVI ^_S ■k-S' 

jJx <l /j*fVI ^ | ' *y <u>Lu^t AiliaJI <ljuul1j uLlLuj^I j ^ ^ 51 tj 

>i)j a* i H 1.1 J Jg . 0)_^>tfl 6)1 4 -JUJI jjOdJj dJ_yjJ_yjJ( iLJIdJbJI CtlJLL^»l 

i a I f 9I jLujJMJ g|j> * S l^jtij -vg ( j $_<_£_> M_<JI ) d^Jlg-hJ»lg d_JL_«JI CjLjJL^JI d->-q-J J$_>- 

.d_§Lb j_o Lfrj Ld 0^99 L&jjLSLj iLtj. juj$ L^stgJLJ 4 -^jJjLq-U 



IV 



V 




f'L|- 4 JjJ I 3 gid I 
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V 



Desert Ecosystem jiglj^JaJI jiiiiJI jdUaiJI 

o L 'uuh J 1 p *«« a ■ . w uim ^>o * ■ 4 iu ^ uJI 9 ! CjLLuJI j! Lit g t r jl ^juj 

4_0_>^. L. ^Ja_uj ^ I f £j§JL 5 ^JLJf jj i ^ T) Adbj fc gJ g ^ j ^l pJaJJI 9I ol j_>>§JI oJtX, ^Jl < Ludjyi 

la jJ-fc : ~‘J cL^-Vl 4 LJ S 6j§_pJI§ ajjJsjJI oajjuuj IjjJuJI 4 * la : g < la a t( jJ-c Ijpj ■■* jj <* 
oo_c a^.9.0 —Lb j oi*a jog cL^Ssf 4 q AjjJajJI oajj— uj 4 -o-b-S-ll Ao^jjjifl oLLsJL 5(9.000 Sfl 

<LujIj o j_S— 59 . glj •* i<^i TLs ^1 4 h Si »ii<i ^Jl 4 -i^jq i in t) oLLjeJI j-q ^joLb J) hi i o 

.AjjpJI p la : 1 1 gig^JLS jqIj ■*- 11 pUabJI 




foJbJ t I^>i <, rtt t 

JLg_Lu r* j&j-Z la a» J9.J- _hJjJLu9 1 ^ 1 ^ 4 -ujljLlJI 4 ^-Lojj.q j“ 4 a» ^(9.^. f <j ^ H Jj_uj_i 

LJIjJ_uj( 9 4pj9-i-j»l LSLt^4l9 4.oj_*JI Luuji la -“jj Llajj-S| Jl q ni qf^ojotff la a» — J9..—P9 

. 4 -i-ujJI r p_uj f A j_o. 1 ^ ■ fl jl U />V( U ...j r /v JJL ,i.— _> ^fl| a j| oajjuJj 4 J_>I_S JJaL.g 

Lij^i j^a-Vl j^pJI ^1 Lj-L ^_b-LLbVl la-il j -4 jJLf _y_Ljl Jjj_SLII glj •». in II 4 ^-l_UJ -4 jjbij 9 

4 1 1 OjJI jl—vJfg ajj *s i«-s tl 4 ^ I i il iti S IpLlI jo 1 9 1 ihljl ^g <-9 £Jj-Q 09 i ^ ^ ; 

jla * j ^ aajLu oLSb Culj» . 11 4 - t . pJ I oL.il aj^jLms (Q-£j$ 4-09-uojJI .*.1 ^ U ... t <j 

~i ^Jl . 4.ol9pil9 4-JL-JI «L» .. I j*o ajajlJI jok.9.0 j_».Vl 1 ^ ->> * { u -9 j- 2 -l L^-fl-laLLg 
.^sJI fj 14 t( oa_uu9 ^fli 4 al 9 -«JI Oj. 1^9 iLJ oog^pJI 9I IjL^J Ojl^i^ uSLLil J g -^.771 
pj 4 *7 I ^)7 mil LjLuLS. II pj 4 -xJLLg ol iJLSj Ijpj : j~jlj ■>- t( pi la : t( 4 pJl JJLJI 4 -LujJ-ujJI 

: ^ Lg-S 4 1 1 4l 



y<. 



1A 



,'■^1^ uJ| | ^ 1 



M 





— : uJf jJU-Lq ^jLJ f 1 1*> ^ 9^9 : Aj^-LLg lJLuLS — 1 

la a ft gLLujJI ^_S jUa-oVl ■ ■ a r j^Jaj *LJg->. CtGLJ £_&g tli^g-o jj ■>» ■*- gl_uj_£ ( I ) 

L±Jj .HjjJiJI ^_S L&jgju «^Jp JlJLj ^ H ^_S wSUL^-l J9 I >■ ; j) >!<->■□ 

gUtl la • a LaglJu j_S_I glj ». II aLJ- LaLe 4 a. I a Ci-ujmJ aj-jLc. oL>LJ w q S 

• ‘Hh j ' u-S 

ujLuulcI J 51 juj j_s d.tJLuLj»» Ajgl C jGLJ j_a jj 51 Ij ^gJ(j jj ■>» ■*- gLjm-S uj ) 

Cjiito j b ujiilj C*lj^»t_u*g 
OjLjj_> j i q 7 >9 ttJbfcLlg Q q i > 
gl^-ua ) £9„q_£l 4 -^jjjJ 

03 9-^ 9* (9-*^ 9< j9-Ia-n j^-S 

Jj i n '-< •) £9_a^l d-^jjj-i ^1 ( 
oL*LmJ( * * j_s CfaLi^g iidtdL^ 

,0 f,fl ^1 £9-a^a ,0 A* 

• i£h^>* £9-«^> 
jJLr I 0 Aa -wl . ^Jl 

J^o-tJI ^ 3 < ) -t( gLU j^l in 7 0 ^ AjjJJI JLa-cl jJI LljuJj 

** ** *» ^ ^ c ~ 

,~*L t-\ a j/»l ~ aV ajjJLJI g la *** Ci-S. I ■ >7 c jJLf 

l±Jj 9 AjjJJI gt la ««« ^,-Lc. ^L-ualf ^_S ^ U Si ...:ll ^j_JI 
j -juqJLi§ glj "s in tl u_S jjLJI gU.1 j_q ^9 a H qjLLLjjjUJ 
jHLjg^-S-JI j_o 1 ^ j! la c tlLg-ujui 1 ■>» j| glj_><-yaJi CjIjLJ 
0-« gUL iiUia.^U JO9V1 &c 

.^lUt J_ql$.X. 
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: 1 'i *• J4X9J jjJI p in a i ~ig : {IjjLU 4 S . 1 J ~ “• * ■ •! ^ — f 



Cilj-Uiil j-0 ojJlJLLo £l§.ji oj^cLJUI Ajgtj ». 1 ) LjULuJI ^JJLu : i_uuul£ CjM_£I ( I ) 

-■* g SL >» a 4_SL> 4-Ja_c,l UjUjLSLJI ajub CuxujuL£I jJ^ > a a.)g)J) j>> » <j ^..SLi-i-lj afjxUX 4-ig(j ». II 

Jal a 7 ■vMJ L^_al_uj_>-I J9_>- 
LjLljjJJI >M T v (Ub 
jijjlgJLVI j-( 4-19 Ij ~s «~t II 
> *1 4 1 &■ *» ^jXll jtfj-*-Vl9 

a LuJI /IIt al 1 >« IT 

1 J 1 ^ * O fl 4 jl ml 4 II 

^ 9I J-JJL h ui i j 
j £ LUI ^1 ■ II 

9I j- 4 -> ^-S jL^JJb 
L^Jjj jXjJb Lj_S . 4 dJdj 




Jl Ull 








/Urt.ti L-tbii 



j! (Ul v _ r i a I ,n 7 3XV la_> 

£±jIjjJI JJLa 4 jLlJ» 4 1 ; la (UI 1-JjU J V I J ! ^| t ; 
C1L1LJJI9 jja-JI j_a (UI Jri I -s7 ujJ 

1 J ■< <• jlJLu tjJj I 4 j)Ua_*JI 
j.O T 1 Jpalj-JI ^Ix, jIjLu : xjX£I ( t_) ) 

Jj L) 1 9 > •i- 1 ^j_( La^-Xj >‘ I i 4 II t_JLx39 Jxa L x. .Jl 
jjxalj-flJI ^ix. J-qJiJLj ^JLJf 4_>jl_£l ^9 1 h II9 
. aLsLM f *j >» II aLLu (L^JJ ;■> 

(lj -x ir^ II iLujj 7 4 1) Cibl^dbil alxxS J 9 U 49 
OjJlgJLlI j-X I J >11 jIj-S alxx,l £4 jj^UJ 4 U I § 
p " «9 ^Ua^l JJ~~ 4j > 4 4 VI 4xuJI JiJj 
aL»- jjj->o LXal I ^ aj tliLujj 7 4 II .‘111 
jiuLLJI J-pl j_a j 1^1 I VI 9 PMJU.JI 9 £ .q-ujJI 
jlaf L^J xiUl9 1 Xl 6J4 j4JLti « 4 jxJI 6J4 
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d-SL^yL BjuJU ljLsLuj.4 j-o ■« .~<j tl j? i g > 1 7 T siL-aJI t-jJjtj ^_S l_c_£ &jdu_£ 

.^3-uj-J-I j_o £Lt_u*j ^_S <Lq-& Luj-q-U 

LjULLv jjjl $1 ^i)Mj uJI j-jtj ■--> tl /si u : ti ^_s 4juli_*J| ^LLjjj-LjjjJI ^LLl_>- J <aj l,v ^ tt>g 
CjIj-o cJJa jju jqjJ ^_SJ o^aL-Lx. aI tA ; n j -* ju iJ _iJI d-LLa&l oLiJLSLJL 1 «*aj| ^ ^ ~ 

. ^QaJJt j^_S Lo^ jjhjJug uLuuj iLsLbJI j_SLI§ . 
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itiljJJ ali- i 

uSMatJL > ^ * SM j d a I f I LJa-jJa-^J ^LSLu* — 1 

. ftjLjJI ftJb&jjuii ,**l « j C 1 1 jjjj aj i q t( ^JduJI jaUaJJI jdjLdJ> ^ - f 

.aaLllg d_£LbJI j_a J_£g j&l Ja ■ II ~** *g Si * d_aM_xJI g jg-c — P 

.jIj jaLJaj _j_S CtLLJLJI aL_>- ^_s fg 11 <ljl 1 j ^ jJI ^gjJI — t 

5 djj§jJ( •>. it'g aa-LL&) JaLujJg jjjgJ u-S fj It jJga lJl^S — 0 

■AjjhiLUI j ■ f ajt^J>f oL>jjJ ^L»yi 4 jLaJLujI a • a • £ cao - 1 

: jjb Li ||ja d.l»j LtlTI — V 
— j 1 1 1 7 It Aj-LLaJI jljJLT-wVI - ^JLk*JI jdl la ■ II ,^_S CtLiM-xJI aLiLjuju 

,-.M ■>» * tl 



: ^JL Li ^LS j_uj lS — A 

.iujIJLJI Jj hi < XI j-c, lj-j» I j I jJLT-jjq^’Li 4 -*J_>-Ljl>jJI Jj hi < U (S_*JJ( I ) 

>> 

.d Tq -v £LUI v_Sgj_IaJ LlJ d->-9-La OgLLu { w. ) 

.1 (j j *i ^UjalmVI a ^.Lc lj-yjg^a a a la : A ^1 iJ _3 CjLajlJLI aj_Sg ajL> ( £ ) 

.d-»j- > «- h JI gljjJI iLmlm ^_S ^ 7 a I -v J_3- Aj^k-iJ) CtLcJL^JI ( a ) 

: U J-SLJ J±t - <\ 

.ajj_>*_<JI gljbjLn J_ujM_uj ^_s d-iLhJI j_a a <U jjiu jIaaI ^q_L> ( I ) 
j». U 9 tl y q y d a i g T II aLJLI ^1 Jag i ^ II jLujJVI ^-Lc. jAjLu ( <-j ) 
la a fl LlLlJI aLJLI LjlJLaJa ^_s ajj-a-J) CiLqJL^JI j-LLLu ( £ ) 
.aj-i^ d—kjw liLIjU a »gjj *- <a Jl dJduJJ ( a ) 
,L^JL_>. JgJa ;Utl ^JjLaJ V Ajgfg ». id H CjUlg^J.) X j ( —0> ) 
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jtililfl mLii! 



djLLuJI ajlgjl iiljijLllI 



: ljLJI usu^i 

: ^ ■ ■ tl t-> t> jj ^ « j| ^ til t oLJf 'OS jjuujJu j-0 gl (j 7 j*l jjlj 

JjljJLIj OJA->Uil J)I$JU jO jjLL) * 

. <ULuJI IjIqJlI i_S I J-LLjuj I uj|^> ^ 11 OQ ) * 

. ■* • f II djjJJt biljUjuil uLjimI jjujiAj * 

- IjjJI AjjJLJI j I f Jq in ^1 QiV j •vg 4-tljjJI jJI joj * 
.AducljjJ) Aj^JI ^J-t. iLJLuj^l-SLJI 4.j^yb_xJI j_o JS jL> jo jjLa_> * 

. AjjJLJI ^j-S jjjjukJtj _ 7 _JI .*■! : ■! C tl ^ l c d a 1 7 LiljbuJI j_b3D ^ nog-j * 

. AjsJLug AdLAdL*JaJ( j-tljJLI jj ftjJ j_yj Ju • 

. AjsJLug AdiJLdLjJaJI obLLM jj ajJ * 

. oajlJ) «UU j-^ sl -~ d-LSLujJL d-ou^LLa Jq.L>- • 

. ALuJI ^ j ^ t udJI jj| jto * 



. jjLxJLI <_9tjJLLu*t d-LSLujJL d-ou^LLa Jq.L>- £jJLzj 

. -> J b- > bLo ^(jao 

. ufilj-Lbol d-LSLyjJL 4 -oluLLo J^J_>- 

. bjtjmUS'ffy AjjJtJI uL) J ^ A ^ * 

. qf II i_d_>>^JI dJ-SL juj-o d_i_u»LUI jjJaJI j_£ju 
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Liiill ajlgjll liljiXml 

AdLjtdL-»JaJ) Ab laJ) ^_s Lo J-S' 90 l>r LuJI jjgJll jl aJLjLujJI blbiuljj j_o j-Sju bLbtJ 

j^JLu* ^_S 1 ^ * 1 j-qJbtj A±SJ§ 1 ^ ^~* 9I 1^090-9 ^_S jLubUJ Jb-j V ,-.l ~.j < a 

.ojajlLo £ I9JI a^ww'I jjljJLIj ^jjLfaLog j-SL.uj.09 J-£b> jo biLo- 
L^LjljjJiJ a > 7 » 1 h tl A.U-J) ^-S 0j.Sl9.io JJaj i _ r bJI 0 jl^JLf ^09 OJJobJLI I ^ i 0 

L^SljbLol 9I 4 -LljJI jo 1 jJ -^j O il ^S jbubtfl uuoubb jpJ lo j I jobu^ I jJu. 

.Ajjbllg c 1 9^_JI 9 0LII9 j 19-^19 blbJI JLLo .L&J9OJJ9 
9I ^L>-Lc, jl 4-LuJI jo ^bibJ AbS^o JJI90 ^09 ojjoHbll jub JJI9JU9 
3LLJI9 fo— •s-flJ>9 J9 jJL»JI Jlio .L^J aJUjLLoI 09-0 9I l^jto jLubtfl Jobb j-uuv ^Jll bU j 

.bljliUJIgj bljbiJI 0 I*jo jjLUIg ^tuhll 

L^J j - a -•% * tl jjuJ 4 a«Ii8 aLSL UJO a LuJI .*il ^3 i? /> j|jhO |9 J j 1 9 .X I uSlj J bjol ^|U^I 
joljbbLut) g9_uj_S &j AJLbo j I I 9 uSljbboVI >_-wLf 9^-9 . L&jbi jr^Lt J-0JLJI9 I ^ a 39J 
jjl9.II job Lb bJJj jJf9 AotljjJI ^boljVl ^JIj-o-sJI uflojJl9 objobJ^ . o j I9JL I 

. -0l9.il OJO (pOf Lq_-£ ajoIjjJL; J9L-U9 A-J-l ^ ( 9b Y ( jb I jb. j 1 9 



: dimlall ajlg^il liljjLnl * I *» * 

. jbjVl L-1-S9-S ^j_yjuJI jubil j 9 ^ h £J-8 0--JI9 jbub^l jo JoloiJI 
<GL>Ll>l9 a“I . r j j a j . < 11 ^ju« 9 ■* ■ tl la A ^ > 1 1 jLuu^l * d ‘ ^3 ~ 0^ b o < lLuJI9 

^_S AJLjj-ujJI OjbjJI £4 AjjbbJI ub>U>l > fl 17 ->« 0 £b_u*l ^JLjujJI gyLb jo jLS^ . 
jLSVI ^jJI cLpJ-sJI <uij A-S9 . L2)jjl9-o udljJLLuib AbuJI t-.j » ■>. tl ojuI^j jl jLSLujJI 
JJI9.JI9 . LgS)Xfi ~i ntl ^_S <1 --a * SV< 0j9j_b_> 19.09b AbuJI jjLo-o ^(jobbujl 09-09 OjbbJI 
. <3 ■>> * t> L J i 0 j-<-LS.JI bl— UJ9I Ab-JI JJI9-0 JMjLLauI uSjjuif aJ jbubYl jl 

^^-b L»ofl jSljj . AOUuJaJI Jjl9.ll ^(jobLuil 09-oJ Oj-obJLI jbVl jo ^bbo jbub^ft IJU9 

: A b>— lJI j-Lc.9 a * I £ L&j L— 9 L U j jb aLlo ^I 
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A^cjuiaJ I ajlgjt liljJjLul " |gj 

: A t f fjjJf AjjOJt i_£fjJOjA>f (l 

a-Jaj Lag jJLtf j ^ : 11 JjiaL> jjLLwaJI j*j^La JUa>- JOLl) A^-c)jjJ) aj>OM ■"■ *j SLj 
O-q-La-i og^LjujJf JJI9I j-g gLaaJLJf j9-)j in 1 1 jl_£ jJig . Ajuuu-J.( JL_> j-g ^ g h j-g 
j— > »->g . ^LxJI l> ^_S aao»fg OjJL . J*Uf jl ■ a t j a f >J| j yL > jiajVf OJL^g aoljjJI 

.J^4 ** ■ ** fj j II djjJJt ciljiljuil ujjjlu ^-Ltl f I la >^1 JbiJJtJI ■ tijjj .eg-i-M 

: Jj DJuk^>9 OLcljjJ) fq t .TJ T —1 

jjaaJ jj^JLLLo jj-oLaJ £gJj) aa>_oL jilg j_a jLujjyi jg-btj jJLJ 

Jg in ^1 OJL-t_>g oLtljjJI (<3 i g T "t gl h >.y( aaO ^^-Sl j-«9 • . £jj-> Lg £ gj_> jf Au-Lc. J_> JJi_£.f 
AjJLLLg of gJLuiJ OJj jj-SLOg 1 ^ ... A ; ajjJJI ^-Lc ao»fg J3 A iLcljj (P! Lr- J ' 

fi-A jl jf . A Ji-S g o jJ(g_S L^jf Vf - LjI -^~ jJtgoJt » ■ ^J-L, Jj •L* j_g (q-CjJLg . 
AajgjOaJf suJ f i_iJf j_oLL*Jf j-^ » j ^Jf L&j IJL.LS I g iu£iJI -_il_£jl ^_S lm^jjuu t-igJLujXI 

.CjLuJJ 

: A-JLt-q-g^LJI aao_u>^f jaf jQO-ujf — f 
Ajg ■>» * Jf aa q >tt¥f j_g ^j_> A^uLum-SLJI a.\.g-wVf j go Q >. a.uj j*AjljJtl j-g j m S 

OlofjjJI j I f A-g JiJL j la7 OJt Qj 1 ; ^ f t £jljJtf |^-S LgLf Ooa-sJf a_£ AduLut jf ^ 1 •v 
L^Jf tiuL^ jo A ■ * ■ * la Jf AO-JI ^_S LuuuJj fjga A j j ■>> • If BA-q-ujMJ jLS^ LI 9 . Jj 
AjjJLJf uj-ujl SJLS «f a_*.JI J_ujM_uj ^_S AjjJLJL ojq -vj) U A*J»f OLuLSUf J-gO. la «»« 

j j AjJ ^jJf AjLLoJLI A^uLl^-SJI &A_g_yj^f |ftf JoLJLyjf ^g| JO9 . Ajjo^o AuJm la joJLoo* 

. cif^>^U La^jli ji^f djpJI 

: Aj^JaoJfj Ajj_ujiJ>f Of JuuJLt |flf jQO-yjf ^_S Jaf^i^f — f 
(^jJLu OJL£ AliU Ofj-iJjbAK glOaoJf :^Jf OfjuuJlf ago ^IjOO-iluI ^_S Jatj_S^ff ^af 
AjjOJt j I f of j yu l f a »>t <A 1 f tjj oLit |^Jf Jq •% 7 > J t v (o ajLO ^ 1 f 

j4_>9j^LllJt AjjOJI Ajq J-g-*j OJLS' ^JJf jOjVl jfjua O909 1 I9 I ~t t-u. 
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d-J-S-yXJf I ^ • -* d-tv i t II * ^ - It ■**« * d ft uLlijj d-L^-Lb <UJbjjJI l " C ■ tl ^ a 

^ ^ . u 3 **3 

: d_i_cfjjJf d_jJjl uLi^i> ~£ 
l-v-UJ-SJ) ■ fl * ^ * AJLjqjlj 4 * 1 ^ C ^jJf ; •--» A d_tC,!jjJI dyjJiJI Cufljjj 

j-g LJjJI AAjiaJI dJtjj lajjjkIJIj Jy^jj • ** ■ r (j j II jdialj^U jdLtjjj ** * f ^uj 

^JJI iLjJiJI ^_Lc ^ iaL yi->^-»«JLJIg . ‘ ‘j la It IcLLa ^_S L^_gtjh^>JLu>X cUjJJI * la *«« 
4 _i_s j“j ^ 1 jJJt >~i ^9 )| ^_£ d-ctjj-IJ aJ-L^s j • r ” | * jiLujJI JM> *9 £L * 

^_<aJV j ya A ^j-S AAgjjJll i^-Luyg vluLS LX 9 . dyyfctjjJf AJ-SjJ) ogbjJ j^.^-X -1 XJ^jJI 

bLi . *j • la -*- I jbJLj IgLb c^-)j->«JlJI a j . 1 ^ c jLi 4 a 11 *&( J-v-yab&l j_g jLS.-v.uJ I vl>L>.Lg*_> 
.^jIjJI ^-S XjjJLII ^_Ll u q H tf i-i-t-u jjj J-S9 ^JLxJI j^jjjJI <L b bJJg LbLJsf 

^JsbLf JJgJ-ujJ) fj-£ jJI Jljjj jjj jjbyq-Li Lb Li . jLJa^uLII gLul gLx. J_S dij^+j jLS l_d-£ 

d-Lv-J) 9 ■*. j jLuavMJ 

: ^Jlj-q-aJ) ib->»jJI - A 

J *1 ^ lull 9 g i |( Jjjn ^Udidl jl> . &j 11 S ubj j>JI Ijbft XiIjj 1 ; a j a jLS-JOJ Jutjj 

j-S-yjJLIg jjojJJLIj J-SLXI jJI d_>Li-l vbjfj jLS— v.u.JI jj-c &jb}_>9 . L^JLui ^9 j9-jJ.lt 

>> 

gl J_xJ( ^J_c, SLg.c.9 . I_&^y£9 ibbb-vijuLujJ^ jjjjI jJLI gLb-S vltLgjbLl ^Jl — UJ-S9 

g)j «h XI jbjVl j I f (9 0 ~vj jl S >u t( jf j 1 f > ~i l c gj-uiy f 4J9J1JI LS oli 

^_S ^ ■ Ji j ^_Jslj¥l j_g d_».^LuaJLijjt ^qJb Lg_S .^jjLujJL) d_gLi|9 j-SLuoJLI gLbJ 4 -uoJXl 
JJJ1 j 9 . LUJJI9 ^^(9X1 jtjJLgl ^-Lc ^LLiifl 0^89 d ■ ‘-J- 1 j_g vIiL^LjujuP d-bLLg 

d->.Luu LO jl J9^JI j_S_£9 .1 Tg >• d^ljjJJ d-LLaJI oL^LuxXf uLluj»- jjJLI ^Lgj ^-vjjJI 
I ^ 1 j L L o in 1, 1 jLyjbj^t Jdukl jJ jJbiJf j uujJI L^iLd! jlJI d 1 f !jjJI 
,*.l . I /) f Lg ^q_Cj9 . 1 ■^‘ jujJU dd JLfai Lo viLLdl ^JLU vlvJLS d_u 



1 



4 > f Ij^J) jJx jjIj^jkJI 4 tf >jJl I jt_& uMjjdj >\ 2 9 « uLi^j j-o 

>> 

. d-ycljjJI d-3t-SjJ) j-g L«9J_ui jlj-s f ♦,» ♦ ♦ ^Jl9^» 
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: ** ■ r j 'I djjJJI a \ K. >■< a 

.A-t-cljjJ) OtjgjJt j&IJaJ £ LJI9 <LJU_U OtgJLjuuJ J3 A iLcljj ^j-c. ( 1 

■ 4 ~.-iLiq-i-S.JI OfjuuJU^ &j-c-»jjV| ^af jyjsJ_ujf p • ^ (f 
•>* jLq-uj ^Jl Aj_fcljjJI ouj_£j (r 

.^9 in f jLo-uj A-oU-flJI ^_S AJ9 1 1 ) JI9J.I ( i 

,^-sJaJI j_o 5 bu jl9.II j_o J-o^Jlj tlfcj-a-ujVlj juLLLJI j-o ■ -19 la 11 IdLa (fl 

oLfcg^jyjJK a_aLsl9< d-C9jjJU jjj-c Ajgl^ ■>» in tl ,^-S &juaJ>( jjJtl «Lmif (1 

.L^J a . r \ \ .ss \\ 

.&jujbJ>t jjJLb CjLajJH uLL-xjj jjjjIjJLI 9 j-^l_yjJL)9 J^ljJtl (V 
.^9- p j-b a_cljjJ jjAljyi J-1-S9-LJ jJajiJI j-a Vaj AlcLuaJI ufibJVl |fllibiJLml (A 

. AjjJJt laj jJS* ^-i-II jjul g -aJI 

•d 1 f IjjJI j 1 f cU-JI jAjJL i _j_iJI ujbtjj— ij j -LJ) aJ 9 jJI ( 1 ♦ 

: jbK-xjjtfl S ^_s wSlj-uaX* 

: ^ ^ a L^_> AJ99J ^Jj| A-LljJJ 6J jja A;Loj_>- jL^-ujyi ^j<p 
bjur La_£ j9_>^_!f j-wjjj-SI ^JlU A * * • ■ b • l < < J-aJLj Ay9C.L_ua.JI JJaLJU 

■ ijOULASVlj 



J9-9JUJJI9 ^LjJJ .*<< liaa^ J-ajlJLj La ^Jl A_Sbbtfb ^9^ ^u-cljjJI J-bL-ll ^-S 

.ujotiLlj L&S Ci LtgjjJLI A jl q 4 . 

% ^ «» £ «• » ♦«* «* £ ♦ a ^ ^ 

&J-&9 . b^9J L^_sIj9 jJtuu ^ a Ab*il *» -7 ^ Ol_aAA> ^jijJ obbLJf ^-S 

j_a<p t^-^9 1 d ~ .'3 y7-^- ^ ** ^.‘3 aj>JJI ^J-sh " Jbj^ ■* *9 51 * J-bsJJ AJaJil «><* n £lj$XI 

3 * c „ . _ - i ~ 

LkjjjLLo bLS-09 L»J-a AjbiJI J^LIj aJ>- ^JLJt Aj^Jf Ajb^y^JJ Lj^aj aJuL a_>^j 

^ 1 1 L&jbh-jjjl j_a ^ybSLJI j 1 mjyf ^ b-Aj ojj p_Lo JJI9-A ObbLJt9 1 ^ ~* • 

. jjj.jMJ.l9 Jjj9JI a rt : 1 jtajUJf 1 1 1 >» 119 -jLvIljlVi 
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LJb^l JLa-uJ iJ _2g ia_uigtf I ^ ObLxJI jg &ajg jl ■>» ] jJULI ^la a )) a_Sg 

jJL£l "jj * uSbbLl ^j| la iidLdL->- q -Vi t 1 ^-3 *3 JJaLJLI aa_& aLj j j ajJ ^Jl 

. jl_uj.j^l oL_> ^_Ltg iuxljjJt J-wi^L^lg ^ • • • t-> 11 ObJJI L>.g.ybg 
JgLLu ^LLxJI jbwk^ >'L-^I a * 1 ajk^Ju jLujJXI ^_Lt jjulSLjLu ^JlJI AjjJjjuJIjIjVI 

:^-L La I (j i a jS±j d_blg_> aj_t 

uL»jLt>yi jULa . ~ * I r I ..^» II ^ j ■■ ^ T 4-kJjVl algJU ** ■ a ^ ja a * (l) 

. JjgJfg <LLfcLuaJI 

.1 (j ^jga a_§ L? ObLxJI j lag 2 jjjJ ^_>JI CjbfggJ»f (<-j) 

. uSL t^ l J-alo t T p ^ iaj ilJ jJLuJaJI ObJLJIg jj & * ~ ( >) 
.JgdUuuJIg ^LjJI jLkuLV isjJJLujJL) ^jLLsJL 4_b_^l JJaLLlI j jojJU (a) 
.jjjjS . Jl Juk-tuuL^I ^Jb eabj Aas-LLi a>ljJ»l 4 _>>j j £bbjl ( — a>) 
.^gJg_Sbtfl (^l-b-JI * Ua-UI ( 9 ) 

■ AjLjJL g-alU jf jiagjbJU j-a ?L^_sJaJbg ajULH jL^-uJb ylli iff I it ^Jju Jt j^LJg 

. jla^l ^jga j-S-Jg 
jLkjuJ^U jJLf I »uati r-iU 

tlUibjg , 1 ^ 11 S . A ijjA> jL>>-ijj( t ^ a-Luta d-»>LijjbO ^_s La jjJLj I gJa^ - 1 

. I j IjJ sJ Ljjj I <uLuJI p tA *. tl j ■ Cl ^ dJif 1 1 1 ^LiLL^ 4 jLLII ^ I f iaibu 
.dJ-ia-a J-SJ ^ in -LI ,alj^ iaLil jjJLI Jg-> jI a jluI it I jj ^_S ^-ujg-lJI - f 
.jl_>*_ujin j_a uLua>^IJ Mjj_> a^-tL-^aJfg ibtljjJI obLb&( — T 

:^btl^l (_> 

1 ■ 1 t ji_aJLajg jbuaiifl I <3 j IH AduatLX) jLsJa-a.J sliiJI «*■■•■■■ la J( 

jAJ-a j_a J^l j^JLi.J-1 g-f Jj-x_a jg_SL> LojJLtg . ^Lug^Jt ali^jLlb aj^r iulggj>» OjjJiS 
: ^jJIjJULI ^tjJI ^agjg I^Lp jg_S.j jUbtujiJ>f ai^J Obtg^kJ>f i( Ni j " »“< 

.jbtujuu^fg g-a-Lb L^aLal ObLb aLig 4^>L«a LjbbJ Jig} * 
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d_*jJL Jl j j aju LqJI j dJLs) jj ^ iJI ^jLdjjJaJI CjLJJI j 3 ~ 

.^LjJlj jl u aVi oLto J_x_a_) jujbjujjt tiljiUJ iujJJ ( j&jjuq AjjjLU\ J **3 f j 3 d ^ * 

jJx <Li^L>ijj jl N aVi aLu * A * j-c ^>lx <i M v d 1 >Li jbjl ^ ■ — •*" * 

J in f ^j-S ^yJUjgJI J_>LujJf ■* * la : a ^yi Cjd_> Lq_£ j-jtj ^ II ii->jJ) o>_fi>Lb jLJLwl • 

. jLojjJI 

yjL ^Igitfl ajL-ujg jyjLJJt gUa-iJ) J_£b ^Jl L-il_uj-c.yi JJaLLg ^yi ^j-tjJI 

«LbwiJI j_q iwblgwil j-S-.q-Li ^Ld . OjJLS | y_S 1 * **- ajja J ^ 5w ^yiJI $1 di Ljjj-LjjjJU 

.LfcJLc 

>HS( 4~i jjjI Jj_*_q j_q jj_JI jjj.jL j.il §-f Jjbj-o j$-£j Lq-Li-c r <a t-S » 0 ^y-tjJI 

dJIjL jjK-lJIg ^JLUI dd-JUJd J>>-^ •>- ^yi ^y^jJI -Wl-fl-) § jIwLuj.il SJ^J WjLI^hil 

in i l £9-«d£l o- 4 f 

_LL ^Iwh^I^ j|jb£l sjbj j-u-uwi jLkwaiVIj CjIj^wkwIJI j lal : A ^ytjJI Lai 

.«UI ^yJ-C I ^ ... ftl :~ | yjkJt Ljboi&yt djljl dWKwJu OljdWKdujJf 

:d j T j i h Tl ^y^ljJLI jQ <T>.V~t j I f dJ»LqVl j-dj 

ji ^jiLLuuJ ±JLS ^Jt iaww^UI j^s-JI ^ J_bJU ^JUmIJI J^LuuJI ^Ijuj • 
aqbjJlj jjLil ^y_Cj JJ A^>duu jfi^-JI Cwjwwlg '“j j AjJ L^JLSLJg ^ybsLlI jdLLtVl 

dwJLSLujJI 

d * la I A j_a jg^S sj_c. JMi > jjLil dws-bb i~i Iq 4. ^yjJI d->qg-« — ujJ I AjjLJI * 

. Qj§ ajJL a A a la • A ^yJj jl^aJLmb d-yj-aJ jjji ^yj_t jjLLJI ^yjt-wJaJI CjLJJL at la • A 

. ^j-tljJLI j_a OjmS d_>.Lm_d jM_JI wjj-yuii LUjw9 

jjLil ^jJI 2 :^ 

. jOJj-hJI wjLj-d)JLJIg DLqwuuVl ^jlj-q qLLwl ( I 

.LiU ^yJI iL-tlj>JI OLiii^l Jd^i ( r 
■ iLdl ^ f I ■ ^yJI iwLtLLwaJI j^aJLj j-q djgJLJI ^I^JJI j^ * * (f 



r<\ 
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: <L*JI kl)Lj|g-^j<-U jJLJ.1 ju_uaJI (i 

«» f ^ f C t ^ (■ c m £ £ 

Ju£ i^JLq-yjyi j_d LcgJ jl §1 tllLq-ujy) j_d LJLs ^^1 I^J §1 ^<^«-> jl L>L->I j^q_yjJ 
CjLbjjJLJ) j_d LcgJ i * jidjJLil l_ 4 _£ jj • la H j_d LcgJ £ 0 ^y-aJL^I lii . ^_>*.JI j_d ^^JL>-) 
.4_ojJmi 1 ^-Ljujyi§ «^JL_tujJL I ^ 7 a -vMJl 4->«-*JLi jj^-mdiJIj j-jujuC. ^jjjLLJ) jo^-dJI ^_s 
d^S g i <n 1 J-J»f ^1 dJ_d d-Cg-q-^s-d JbjLdMg J_LS d_>^-Li j$-£j jl 9 -hJ»l j-bljJLil^ 

.jJLtl LudJI ■ lijju Ld g-feg jJLSLUl jIj.oJLujI ^_Lc ojjLs Ij->- d-LJ-S LajIj^I 
0 d_& <U_sUi _jJ| LjjjLjjjI j-dK-JIg J_fcjl ^J-S uUI^U jJLtl Jww^JIg JJLdJf ^jL-luI 
djj-kJI CjUIj^J-I dJL>> UuS’ ^_tLkjjj| iiLJj ^Jl ■ »! •>>_■ gljbjJJ jjyidd^ oUlg^J»l 
dJL> ^j-S Lq_£ 1 ^ j>> *j d jl * ' ' ^iJI dJ-l ^jJI .*■ Si •" jJJIj fLjjj_S_II 

l§J-LS LdjJ_t LSLt^-df u_S JJI9V1 jj : ^3 ~ ««• 1 1 J_x_a Lo_£g (MJLd lUI) clj^iJI LJlilg^* 

.( j»-)ujuhjJl) ^^-S-tj-dVl jjj^oLJ-I jl_*_b_S j_d j^uUJLI 

: v,.n n 

. jisljJLitfL ojv ^ U ajjLJI £l$jVl ^yi-L ^ u fti ^ ^ 1 1 ^ .» , • u 11 >i)LjLd_jt| £|_yjjj ( 1 

. j*jg^*j) j^^hj uJLd-ujyi ^jij_d ( l . *ji ( r 

&d_& jjl_£Ju j -i— v dJb^«-d j-d-fc ^.£9 oj j^k -0 fq_u«fg_49 ^l§jV d-^aJI |d>J$» j^iljJI jld^af (f 

.d^J^dJI oLhiLdJ^ff d_£L£ ^_s d-SjLujJL)§ 1 ^ ~ j 1 d kiLJjj cL^-tS'l d^d_&L> (i 

.jA-iJIg j-hJI ^_s juu^Jf AdLdLpg j L^JjVl gia S j^LdLp ( 1 

tdjgijg $ 0,1 jIju&I (_& 

Z^V -<i u • jL^JI &Lhd J-SLydj >ii^d»» . j^jVl ^JLc. oLJLI j-d Z1 ^IjlJI *Uf J-SLitd 
. djLiJJ ajgj^K-d d-fajjj-i y_fdJLJI <UU jl Idb^ jJ-iL.d 9 . Z f LJL^MJLHg d * * la d II ^gJ^JIg 
^_S j^dJLAjg . d * ^-3 *3 S . fdJaJJI ^_S djJ»l oLuLSUI j> 1 g ■>• oL_>- 1 ^ ■ 1 <* ^JiJI 

j-d§ . 1 d^uflj^il J9J d 1 1 f j^dJLatj Ld-^ • J^uJI j-£-> LJ 0 j- 9 $j ^iJI dll ^Ix. j in d 

j $ '• 11 $Ld j_d * ^ ‘ ddi»b dJjj J-S-J ^uu CiLbiLoj^t OJdd jJi-fl 
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r 



jaljkJJLujyig ^ 3 -sJL ^jJI jx cULI ^IaJJ-ujI ufijAuJ LJLa LJJj j_g fqXjJbg 

J f _ . ^ . 

jjjjlU 1 ■ > * _■* jiojjLLi jJI ^g-kJ»l jLj^joJI I ix J_A_«_r I LixU»g .A^ItjJ) j^x 
<LjLcLuaJlj ■* ■ '**jj It CtLiiylj ^ ^ ■ / 'H . a^j ti qLix clxJ- 4 as-JJ <lL1Ij»I CtljgJJll j-g 
a^qJLjujJU ojbjJf L±J; J £ ^Jf LLLxl liLi . aJ-Lx _4 jgj ^ , r I :.^ll ,-.l qJaJJLIg aLLjoJI 

^JLSLujJI g-qJ-b A^kduu gLqJJ jj ^ I ^ 7 mil jIjxI ^ 
j)lg_LI aj^xs I^Jaig 4 -k.U-JI AxgJaHI j^xLix ^gxl j-g j in o ^_S aJLII jjIgJil 
£jqg.j aJjjJI p$.ju§ Ojg_x j> j q ■>< t Xig-LJIg ^Ixa^l j_q l^jilf ^ U ai LqljJ ^|_SLs aJLLI 
^Jx AJa-SL^I AkugX- ' kjJU Jl jfjjl Q v AjXgJ £_4 JgJ-JI j_q J_Jjl AjI q 4. jJIgJLII 

.JkkUlj^j 
AjgJjg cUI jl-iXl 

j_q 6 >_SgJ Lq aaJJLjuulj 9 la * A : 1 11 * gl jli^Jb ^jJI jx *‘tM ^ ~ ...V> j^jjp ( 1 

■DJjJk> C)L»LjlU Axljj qU 

,«UI j_i_£gJj ja-t-fl-LJI-) gl 1 ^- * » **lj j 1 * ^ I iLJ ( f 

ajljJjVLi J-qxj jxLLa |fl)AJJL>jj)g ^ --> a .*. t< ^1 j_ > L Lu >yi ^_S cLII jIjxI (P 

.qULI jxSgJJ qfj q 4 . 1 il j 

.Akkj-uJt-l jl^fcjujyi ^_S A-oIaJJLau^ JjLU.1 ^_s J_q_xJLjujJll «Ltf aJ-Lx_o (i 
obx AkkU>g ^ a .,:< tl ^(j^kJLujyig aJ»LaJI 4 > ^g 4»( oLJtl jx lixH-JI (6 

0 L -0 q ^»g jxJI 
J_Jjf iiig_Lj Ak>kiLSJL AjgjJI *3 Q 
. J-Jjl ^Jx L^_Sj_x ^g.q_ujJU iLbgJJtl AxluJ JljaJv ( 1 

.AdJUtl jjL^( kUgJJ V ^_JI axg— kkiVlg LilxuJll jLJ-L) ( f 

.JJJt I ^ Sjdi4 JxS jXLuaJI jj in t) &Lk4 4^-1 1 f jjLxJU |JjJf (f 

.ijgJjJt k-iL k jk v AJIjlg AxUU ^jUil jJx ^qJLujJL) jjj-JxJI ( i 
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: iijLCjuiaJI Sii O* 0 81 ^ic ajlgJJ iJljJjLijl LuLi 

: jjLjL.ll uSlj-uLjuaf (l 

j _>J$ > JjLb L -uj-i (J JLuj ^_S jbub^fl Lftj-qJLLjuuL> OJ J^jsJLo Jjfg-q jjLxJLI 

jo^bJIj UdL^jJIg jjjyAi Jig jOg^JLagjyig jjjLjxJJIg jujJ.1 ±&jju I t j q *v 

(£>±ajq jLS-juoJI itabj £4 j_S.J$ . a^JjlJLo j$±£ j-q *u-<iqjVl q^-luJLM a jq -C L^r LAj-uCj 
oLuuuLq . Jjl9.il . JJ^i . jjL*JU j_q j_>-jJI t ■ — <a * ^_i^f Lba^J^J-S—JI ^_S JJL^JI 

jLSLyuJI jLojl 4 _&j_ui JlJLqf iuMj ^ . LJ jLS_) dJJLft d_C.j_uj_f ( JtJI AdLjjAq j$JLj . 

oLq^ jl JjLujIjjJI jl jjlj L&jj-b) Lq L^J jjLx-qJJ JJIq_> jb^jV 69 r \ I) 

jjLxJLI f&fjhJsJLu*) ojLc,L qLq-btJI . jx^uu ^ ^2x1 o->bui 

(qJ JLo-xJLujMJ jU»Lo Cd uJK-»-yal ^Jjl AjuajlJLI .-■!<- j : 1 1 j Q £jjJa j_c. lU j$. 

. 1 ^ 1 Y ^bJ 

jqLxJU cifjJJLuif 

■OJ AJsJLq j-jJ) jjLcJLI ■* <* 1 : ^_S (dduujj^LIl) jJljJJI ( 1 

Jju ( ^Jljl ) t lL L q lj-t-yjJIg j U uDI q-cLLna ^^L-yjJ-aJIg ^ q h tl jqljbJLujI ( f 

.qqjb^JLq ^_*JI jjLcJLI 

J ^ 1 •t-LJt-q jjl Jj|jb_ujJI JjLjLLa_) ^IjbJsJ-ujI SjLc,I ( F 
• L^ql. JbJsJLujjg AdL»L^.jJ| ~'l f 3 •. -^ llj tlbl ut^LJI "■> C 3 '■ -^» tl iLtbLq ojLcI ( £ 

.JLqjLLtua^U kS-Lua j-jJI qjjJtl jjLxJLI ^Ijb^sJ-iuulg J ■ ^ “‘ ‘J j oaLtl (6 

: udljJJLujI (i_i 

qjgj^jH-q Jj Lwq-S-t aJbJI j-S . ajjbJsJLq j * c j*J ^-*-»JaJI jLaJIg Jg^J-JIg^ -s a Tl 

I (j j O >‘l I tf~i juju Lq jl I j_& ^ydLa - qg. jb-ujJI jnU^Lq jJLq jJjVl jJsb (O »JQ ^~* ^ qJ 
ftjLJLfcb . ^_<Jm j^qJI ^_S ..^ tl Lt>La ^q->«-flJ| jl_^ j_£$ ^ *~' 

jljJlj JjjJLJI q-L><-q J_>- . AjjLjk-iJI qjVl ^ljJJ»l JlJLj 4 _tLL«aJI ^_S .jajsJLjujJLI 
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:<-jL_u*I &d_sJ AJU Log_> jjjI Juljjg w * ‘ * ^ If 

■fq-ss-flJ) j_o AjjljJ-l I q 7 q i fl > kiLJj ( 1 

j-d (Tj *n a H j_c, I o £ i^La dajLxJI ^ t 1 1 h n jLiJIg aJjLuoJI JgjCLyJI AJLfcJa ( f 
.d_i yjljiLbJIg ililjl h a llg j->)g-J) j.ig.-cg j.tj->«JLJIg JJLJI aJq ^ >u du> 

jLLllg Jg^-JI > fl.tKl j_« (9->Jdt ^JL£i jV (r 

.^JLuJaJI 

~‘ l jl^-SLi JgjJLJI ^JljkJLjullj . aLatl ■ c ^ X • ; la jLiJIg Jg^Ji_«JI (i 

JjLJLI ^_S ag.ig-S’ ^tiih I) jULJ) ^JljkJLiullj L«_£ ^_L>-IjJI Jlj_L>tfl yjtfl ^_S L-cg_i 4 <3 >< 

.^Jl in Ug 

JuJbJLJI Sjjuj>»V| CJlgJ-uuJI ^_S OLtyjJ j_S_lg i— i-iujLJN-fl ■* Si U 1 1 j'./m JgjJL«JI jju-Jg (6 
I 1 1 f JJJaj JgjJ_«JI tliLflJLiiliuog ,~.i ~.j < a | ^ jujl ntl ^Jjl jLJLugduSLJt *■> <-<■--» tf 
^JLllg daL-> jLujJ^I 4_>JI ^LLao La fftJkjun d-cL-ya ^_S ui>j jLLllg CjbgLq-y^gjJ-iJI 

iugjVIg 4 _L<jlUI jjjL-S’I^ g. L_«aVlg fMJaJI alg..ag ,-.i j_IaJJUg ^ l ; .-^» t* uSLJtfl 4lya«Jul 

L^J jdidjJI IjbA bLJ>I Ci La^Li— uj.o j_a uauya! jdJI CiLcLudJI ^ I *>j ■ f j 

«* «* «*£ £ «* 

,agJ3g.£ JgjJbJI jftljyAJLmj j_a dJ-t-»JJ I ijg 11 JJTlg jj_£I j* 1 -^~ fll ill tl f 

C ^ tf ^ 

jl jJjLLUt Jya»l ^_*3g.Jg . j&l_£ JyJLJ LaLc, ^ ^ . U tl j|_*Jlg JgjJL*JI * c tM ^ ? »>.< jljjjg 

** ff «» **«* ♦«*«* * 

d^-aLJI JgaJI jig . LgJLyi* Z.r d-«aujyu jh}_> d-aaJi-lJLI JgaJI ^ ft| la 1 1 jj^JI LJU/j 7 nil 
jl J-Q$- JLdtl libA Gj-l+Z ***3 la -*- 1 ^ ^ la -*- Jyi§. ^u-uaJJL j^>Li dilja 

■CJlgJ-uj j-ujlC J-S' 4 d £.1 • >> ~_* d-SLbJI j_« ^JLLsJI CJM 7 juj^I 

>> 

LLL^jg I ± *p I f . ^jLduJaJI jLLIIj Jg^ijJlj f},^..aJ I yiljJJLu*! L-u^wg j_og 

jLujJUJ Udhj-ydJ y3g_UJ ^jJI j_dVI LdLr ‘ ■ id jl J^_S Jg^JuJI sL^S ^—klia ^jJI 
j^ dJLbJI ^Lt Jg-^j.1 ^Jl fUJjtJI U j-ii 4iUl^ j_oVl jLJ U 9 0J -^a_TI j^ ^-lISLJI 
1 1 Q • c/jLju-uj'XI g_%yj jg^J»l I jy^Jg . L&>^.g jJLI dJLbg ^L^JI 4_iUag eLJll la fll ««* A 
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. Juju j_c, tidh^jJIg JgjJuJI uIM Q ~ »»** JbuLp ( 1 
>■ LLli^l j_S_<r ^JJI sLsUaJI jjLa^ iu-ujuI L4-&9 ju-q-ujJI 4 _il_k> ^IjunJ-mul ( f 

juut I 0 (j'ty jiiihll jLLMj Jju ^LxJI Jl$_b Lq^_stgJLJ j in 0 ,^_S L^_> 

»» A 

. J-)g_LUI d-LS-jjj-o J_> £AjlSi Oj-SjJL J JjjJiuJI Jju ^...waJI ^Iju^-L-ml (f 
JjjJLJI Jju ^ IjuhJ-jluLj j9Jj9.II j_a JJjLbJI JuJguJ CiM-cLfl-U d_jLsl ( i 

i\j . . c ti tuLbLu uw Ig o^_i_t_SLJI ■ A . ti K. * t< ljjjjjj IjjjAj JljLo ^ * > **^ Jj ^ 

^ ~ J 3 ^ j-Q jluujuSfl d jl q 4 » L^jLsul u<->-)gJ) 

J9J9JI J-S9U L^uV d->u.u..q-\.yJ> LMutt ^Ijusuulj .. qlu^_SUL J-qUtu tuljLujj <LcLj.ua (6 

. a LuJI X 9 J^jlJI ,j-q 

&ju s JLjuju (jL>9-uJl) jLLJLI jLc ^jJI <iif IjjJ! tuLd-^19 jl g u^l iuLa Juk-0 J_>^_^- (1 

• *»d-® 9 -S' 

1 d * * A JULj utljLuiujJt tu^uj |filjusJI_yjf ojLcI (V 
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l^Ij^JI d I i an I 

Jl ftjLjdl fUl (V) iU^U 5^-1 

:9_& LSljjljUiiyi - f 
■jlj ^ ljUilL M J b X l l I jjX 4 ^ T ^ i h II Jjt^JLI j^sLLI ( I ) 
•j-xij jl jo 4 ii T 1 1 h H jjljJll ^l-ibbLujI ( t_i) 

. I a t tnl { J±£. J-4JLJI9 jjLaJU ^Ij^ s JLujI (_>.) 

I^JLidU^lJ L&jL^t_uj| j ^ ft j ijbLsJI JMjLLujI ( 4 ) 
IjJLuJ 4_j_iJb 4 jiv T U j-udLLxJI i—t-mJ ^_Lc d-b-Sl_>_^3-U — r 

•jljuj-bLub L^jj9 j^jV) ( I ) 

.4_j_MJl^»l tlfljuu-U jOljbJtbbujI (l_j) 

.J^uaL^I j-4 Jb ^ t-lg ^94 4_cljj j_c, jbbb^fl ( v) 

.l_x_4 i_* .1 ( j ) 

:^_l_£. J.q-3LJ I^9_yj J 9 jJb.II bIM ^7 ml j-C, ^gJ^jLluO CjilS 9 J — £ 
.4_S_fj_uJ £b JjbL>bJ 4_ol j bbbLuj| j_4 J->3_ll ( I ) 
.£jbsJJ 4 4 <4 * J *‘ l jl^-SL) 4_>lj_>wi_ujl (i_j) 

,gjL>JJ A J .* * *3 ~‘ l Jj- 4 -SL) 4->.|j->bLujl 

Lfl-D^l &jJLS 4JLbX d-S'M ^ -i-Lyl Aduujp £4 4->- 1 I ( j ) 

: L^J-4 J_£ u_S bJj-ki.j 4^.9 bx-^3^4 <LJLlJI Jjljb_xJI jjuJib -6 
j^JI o^ljJUl jLSLyjJI 4->L>- jbjuuJ 4_*_cljj ^-bsl jl ^Jl JjbLstJI J49^> jht * 1 Jl (l) 

YL*_bJI 

."oLJtl jLjljluI jij gLqJJ 4-S^M j 7 jjj) j_« JJJL j_bl9.II J_*J- 4Jb>_b >*-> (*- 4 ) 
CibbuujJI j_o jjj-q_)jjJI ■* fll la j J_o JU CtbL x jjj ^ljbJs-7-ujl jb_X_<JI Jj b-4j ( _>) 

“0U.9^JI) jliai jL±j J-4_fc» ^1 

^Lbl lJ JL£. 4-4ljbJ>bLujl J a J .49^9^ JgjJbJI fljbjb- 7 -jjj) <_ 9 bLf jb_X_aJI (4) 

----- 

! J, jjj j | 
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* • Cjj T ■ tl 

:d_JLJI JLufiVl Lb_> 9I Ljf^-ua L« -1 

•Jo LJLcljjJI ( I ) 

du$ •>* X Jl ftJi-q n»yi j_<3 ^ju> 4^JLl^-SLJ) Od g n»y( v.u l (t_i) 

. jisjVl d_c,ljjJ AjLatJ! jLwid g-Ia a ( >• ) 

:iLuVf JjIjJLI >-S v.u I dJ-SLjjuuO d_^-l_X-4 j_S— f —V 

.d ii f IjjJ) d-uj-JI *-Slj_i_i-jojl ( I ) 

(<_j) 

.t-jjhJLJI «UU ( >•) 

. jjLtJLI (j) 
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